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The  Early  Manufacture  and  Uses  of  Iron. 


Iron  in  its  various  forms  and  combinations,  although  called 
one  of  the  “baser  metals,”  has  proved  to  be  one  of  the  most 
valuable  of  nature’s  gifts  to  mankind. 

When  or  by  whom  it  was  first  put  to  use,  is  a matter  of  mere 
conjecture,  as  no  authentic  account  of  its  discovery  can  be 
found. 

The  first  record  of  anyone  being  engaged  in  the  manufacture 
occurs  in  the  Bible  in  the  fourth  chapter  of  the  Book  of  Gen- 
esis, which  refers  to  Tubal  Cain,  who  was  of  the  seventh  gen- 
eration from  Adam,  as  having  been  “An  Instructor  of  every 
artificer  in  brass  and  iron.” 

Tliat  its  value  and  uses  were  appreciated,  is  evident  from  the 
spreading  of  the  knowledge  of  its  manufacture  to  the  countries 
adjoining  Judea,  where  it  is  supposed  to  have  originated,  and 
gradually  thence  to  all  parts  of  the  world.  Owing  possil)ly  to 
its  rarity  or  probably  difficulty  in  manufacture,  it  was  first 
treated  as  a precious  metal,  and  ornaments  of  bronze  and  iron 
have  been  found  in  the  ruins  of  Ninevah  and  ancient  Egyptian 
Tombs  and  Temples,  in  proof  of  this. 

A recent  account  of  the  explorations  at  Nippur  in  the  Eu- 
])hrates  Valley,  that  are  now  being  made  by  Prof.  Hilprecht  of 
the  Ibiiversitv  of  Pennsylvania,  states  that  no  implements  made 
of  iron  have  thus  far  been  discovered  in  the  ruins  of  that  city. 

The  inhabitants  of  India,  China  and  other  countries  of  tlie 
far  ICast  were  all  early  and  expert  manufacturers  of  iron,  and  it 
is  stated  that  in  ruins  of  Ancient  Temples  in  India,  wrought 
iron  beams  have  been  found  measuring  24  feet  in  length  and  S 
inches  in  section. 
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The  famous  cylindrical  wrought  iron  pillar  at  the  mosciue  of 
the  Cuttub  Shaw  near  Delhi  in  India,  supposed  to  liave  been 
erected  at  the  beginning  of  the  Christian  Era,  is  said  to  l)e  a 
most  wonderful  piece  of  workmanship  both  on  account  of  its 
size,  as  well  as  of  its  ornate  character.  It  is  6o  feet  in  lieight, 
with  its  lower  diameter  i6}4  inches  and  its  upper  12  indies,  and 
contains  ujiwards  of  So  cubic  feet  of  metal  and  weighs  about  17 
tons. 

How  such  a forging  could  liave  been  made  with  the  appli- 
ances then  in  use,  is  a mystery,  as  there  are  but  few  of  the  lat- 
est improved  modern  iron  plants  that  would  be  able  to  dupli- 
cate it. 

There  are  no  authentic  accounts  of  the  introduction  of  the 
manufacture  of  iron  into  European  countries,  although  the 
Ancient  Greeks  attributed  its  discovery  to  the  burning  of  the 
forest  on  Mount  Ida,  in  Crete,  about  1500  years  B.  C.,  whereby 
native  ores  on  the  Mount  were  reduced  to  metallic  iron.  Its 
manufacture  and  use  must  have  gradually  become  general,  as 
Homer,  in  recounting  the  wanderings  of  Ulysses  in  the  Odys- 
sey, which  was  written  about  S50  years  B.  C.,  makes  frequent 
mention  of  iron  and  its  uses,  and  describes  the  art  of  hardening 
or  tempering  steel,  in  likening  the  effect  of  Ulysses’  plunging 
the  fire-brand  into  the  eye  of  Polyphemus,  the  Cyclop  giant,  to 
the  act  of  the  smith  who  “dips  into  cold  water  a great  a.\e,  and 
it  hisses  loudly  as  he  is  tempering  it,  for  so  it  is  that  iron  is 
made  hard.”  Eycurgus,  who  lived  about  a century  later,  and 
who,  by  the  way,  must  have  been  “the  original  niononietal- 
list,”  is  said  to  have  retired  gold  and  silver  as  a circulating 
medium,  and  to  have  substituted  bar  iron  or  iron  rings  or 
(juoits  in  place  of  it. 

As  the  years  advanced,  the  uses  of  iron  became  enlarged, 
and  tools,  agricidtural  implements  and  weapons  of  offense  and 
defense  wei'e  manufactured  from  it. 

Its  manufacture  from  the  ores  was  also  gradually  improved 
as  the  art  spread  to  the  western  and  northern  portions  of 
Europe. 

The  methods  used,  however,  were  all  very  crude  and  juimi- 
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tive,  consisting  of  low  stacks,  built  of  clay  or  excavated  in  a 
hillside,  with  openings  at  the  bottom  either  for  a natural  draft, 
or  for  an  artificial  blast  that  was  forced  into  the  furnace  by 
means  of  small  bellows  made  of  skins. 

This  form  of  a furnace  is  still  used  in  parts  of  India  and  the 
far  Hast,  and  is  usually  built  from  3 to  6 feet  high,  and  from  10 
to  t8  inches  in  diameter.  Tlie  furnace  is  charged  alternately 
with  charcoal  and  ore,  until  fdled,  and  after  a blast  of  from  8 
to  12  hours,  or  longer,  the  spongy  mass  of  soft  malleable  iron 
mixed  with  some  cinder,  is  removed  from  the  furnace,  usually 
by  breaking  away  a portion  of  the  lower  part  of  the  stack,  and 
while  still  hot,  is  hammered.  It  is  reheated  and  hammered 
again  and  again,  until  the  cinder  is  expelled  and  the  iron  is 
comparatively  pure. 

About  tlie  tenth  century  of  the  Christian  Kra,  tliese  methods 
were  superseded  by  tlie  Catalan  Forge  or  llloomery,  which 
originated  in  Catalonia,  Spain,  from  which  were  developed 
built  up  furnace  stacks  from  10  to  16  feet  in  height,  called  in 
Styria,  “Stuckofen  or  Wolfofen,”  tlie  walls  being  built  of  stone 
and  lined  witli  a refractory  material. 

Thev  were  operated  in  the  same  manner  as  the  smaller  fur- 
nace just  de.scribed,  Imt  yielded  a mass  or  lump  of  malleal)le 
iron  weighing  fully  ten  times  as  much,  and  necessarily  reipiired 
a larger  and  more  powerful  bellows,  as  well  as  larger  hammers, 
wliich  were  usually  operated  by  water  ]H)wer. 

These  stacks  were  further  improved  from  time  to  time,  up  to 
tlie  14th  Century,  when  they  were  succeeded  by  the  “Fluss- 
ofen  or  lllaseofen’'  tliat  were  25  feet  in  lieight,  and  kept  in 
continuous  operation,  the  molten  iron  being  tapped  at  intervals 
as  is  done  at  the  present  time,  in  modern  blast  furnaces. 

These  were  the  first  true  blast  furnaces,  but  they  received 
little  development  or  had  few  improvements  made  to  them  du- 
ring the  next  four  centuries,  excepting  possibly  a small  increase 
in  size. 

The  iron  manufactured  up  to  about  the  14th  Century  was 
principally  in  the  form  of  hammered  iron  and  steel. 

However,  after  the  building  (T  the  Flussofen,  in  which  a 
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higlier  degree  of  heat  was  attained,  a larger  quantity  of  molten 
iron  was  made  in  the  furnaces,  and  the  manufacture  of  small 
casting  was  then  begun. 

It  is  recorded  that  cast  iron  cannon  were  first  made  near  Er- 
furt, in  Thuringia,  about  the  year  1377,  but  they  had  been  in 
use  in  England  and  P'rance  in  the  beginning  of  that  Century, 
and  in  the  15th  Century  pots,  jdates,  balls,  &c.,  were  c.ast  in 
other  portions  of  Germany,  and  stoves  were  cast  for  the  first 
time  in  Alsace,  in  1490. 

Steel  as  a merchantable  commodit}"  in  England  is  first  men- 
tioned in  the  early  part  of  the  13th  Century,  although  its  man- 
ufacture as  refined  and  hardened  iron  was  known  long  before 
the  Christian  PTa, — the  celebrated  swords  of  Damascus  and  the 
Blades  of  Toledo  bearing  witness  to  the  skill  of  the  older  na- 
tions of  both  Asia  and  liurope,  in  its  manufacture. 

At  the  time  of  the  founding  of  the  Colonies  in  America,  the 
manufacture  of  iron  in  Europe  was  flourishing,  but  was  limited 
by  the  requirements  of  the  people,  principally  to  wrought  or 
hammered  iron,  although  castings  and  steel  were  also  made. 
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The  First  Manufacture  of  Iron  in  America 
and  in  Pennsylvania. 


The  first  discovery  of  iron  ore  in  America  by  Kuropeans  is 
reported  to  have  been  made  in  15S5,  in  Xortli  Carolina,  by  an 
e.Kpedition  fitted  out  by  Sir  W'alter  Raleiy^li,  althon,”li  no  iron 
was  made  in  that  Colony  until  late  in  the  i8th  Century. 

In  1608,  ihe  English  Settlei-s,  who  had  founded  the  Colony 
at  Jamestown,  Virginia,  sent  a cpiantity  of  iron  ore  to  England, 
which  was  smelted  and  produced  metal  that  was  jironounced 
to  be  of  a superior  quality. 

In  1621-22,  an  attempt  was  made  to  set  up  a number  of  iron 
works  in  \'irginia,  on  h'alling  creek,  a tributary  of  tlie  James 
river,  in  what  is  now  known  as  Chesterfield  county,  about  7 
miles  below  tliecity  of  Manchester,  but  they  resulted  in  failure, 
and  the  buildings  erected  were  destroyed  by  the  Indians  and 
all  but  one  of  the  34S  employees  and  their  families  were  slain, 
and  no  further  effort  was  imule  in  tlial  direction,  until  tlie  l>e- 
ginning  of  the  i8tli  Century. 

The  first  discovery  of  iron  ore  in  New  England,  was  made 
near  Eynn,  Massaclursetts,  in  1629,  ami  in  1643,  John  Win- 
throp,  Jr.,  came  from  En.gland  witli  capital  and  workmen,  and 
erected  a plant  to  manufacture  iron  on  the  west  baid-:  of  tlie 
Saugus  river.  This  ]dant  proved  to  be  a success,  and  yieldeil 
about  eight  tons  of  iron  per  week,  and  it  is  claimed  that  "it 
was  the  first  which  was  established  in  America." 

The  next  iron  works  in  America  were  built  in  Shrewsbury, 
in  New  Jersey,  about  the  year  1676,  by  Col.  Morris. 

Pennsylvania  was  the  next  province  to  begin  the  manufac- 
ture of  iron,  the  first  mention  of  its  discox'crv  havimr  been 
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made  in  a composition  written  in  rlivine  by  Richard  Frame, 
entitled  “A  Short  Description  of  Pennsylvania,”  that  was  pub- 
lished by  William  Bradford,  in  Philadelphia,  in  1692. 

The  Poem  was  descriptive  of  the  beauties  of  the  Province, 
and  mentioned  many  of  its  products,  and  in  speaking  of  iron, 
says, 

” A certain  place  here  is,  where  some  begun 
To  try  some  Mettle  and  liave  made  it  run. 

Wherein  was  Iron  absolutely  found, 

At  once  was  known  about  some  P'orty  Pound.” 

As  no  reference  is  made  to  the  locality  in  which  the  iron  was 
made,  it  must  be  left  to  imagination,  although  it  is  quite  likely 
that  it  was  in  one  of  the  eastern  counties  of  the  Province,  and 
was  made  in  the  primitive  manner  licretofore  described,  or  in 
an  ordinary  blacksmitli  fire. 

Although  William  Penn,  the  Proprietor  of  the  Province, 
who  also  owned  iron  furnaces  at  Hawkhurst,  in  England,  was 
extremely  anxious  to  have  its  mineral  resources  developed, 
having,  as  early  as  1683,  written  of  the  existence  of  “Mineral 
of  Copper  and  Iron  in  divers  places,”  in  Penn.sylvania,  and 
again  in  1702,  he  wrote  from  London  to  James  Logan,  his  sec- 
retary, at  Philadelphia,  urging  him  to  call  on  certain  parties 
who  liad  ])i'oposed  to  develop  these  minerals,  there  is  no  record 
of  the  successful  manufacture  of  iron  on  a commercial  scale, 
until  the  year  1716. 

Mr.  Swank  in  his  work  on  “Iron  in  all  Ages”  states  that 
“Mrs.  James,  in  her  Memorial  of  Thomas  Potts,  Jr.,  in  refer- 
ring to  this  says,  the  event,  which  occurred  in  1716,  is  briefly 
described  in  one  of  Jonathan  Dickinson’s  Letters,  written  in 
1 7 1 7,  and  which  we  have  seen,  vi/.  : — ‘This  last  summer,  one 
Thomas  Rutter,  a smitli,  who  lives  not  far  from  Germantown, 
hath  removed  further  up  the  country,  and  of  his  own  strength 
has  set  upon  making  iron.  Such  it  proves  to  be,  as  is  highly 
set  by,  by  all  smiths  here,  who  say  that  the  best  of  Sweed’s 
iron  doth  not  exceed  it  : and  we  have  accounts  of  others  who 
are  going  on  with  iron  works.’  ” 
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agent  of  William  Penn,  and  Joseph  Turner  and  William  Allen, 
who  had  been  the  first  owners  of  the  Cornwall  Ore  Banks  and 
the  adjoining  lands,  under  the  Warrant  of  the  Proprietaries. 

The  next  enterprise  consisted  of  a blast  furnace  and  a forge 
that  were  erected  on  Christiana  creek,  in  New  Castle  county. 
Delaware,  in  1725,  by  Sir  William  Kieth,  then  Governor  of  the 
Province. 

In  1728,  the  iron  industry  of  Pennsylvania  appeared  to  be 
in  a flourishing  condition,  tliere  Iieing  four  blast  furnaces  in 
in  operation,  besides  a number  of  forges.  Tlie  output  of  a 
lilast  furnace  in  those  days,  being  limited  to  about  two  tons  of 
pig  iron  or  castings  per  day.  During  the  }'ear  1728-29,  the 
Province  exported  274  tons  of  pig  iron  to  Phigland. 

Quite  a number  of  furnaces  and  forges  were  erected  along 
the  Schuylkill  \'alley,  at  interwals,  during  the  next  fifteen 
vears,  notably  among  which  were  McCall's,  afterward  called 
“Glasgow  Forge,"  on  the  Manatawny  creek,  a short  distance 
above  where  Pottstown  now  stands,  in  1723,  by  George  Mc- 
Call: “Spring  F'orge"  on  the  Manatawny,  in  1729,1)}-  An- 
thony Morris:  “Green  Bane  Forge  ' on  Perkionien  creek,  in 
Montgomery  county,  in  1733,  by  Thomas  Maybury  : “Mt. 

Pleasant  Furnace"  on  tlie  Perkionien  creek,  in  1 738,  by  Thomas 
Potts,  Jr.,  who  also  erected  a forge  called  by  the  same  name, 
in  1743:  “Pine  Forge"  on  the  Manatawny  creek,  about  five 
miles  northwest  of  Pottstown,  in  1740,  liy  'riiomas  Potts,  Jr.; 
“Oley  F'orge"  also  on  the  Manatawn\-,  in  Berks  county,  in 
1744,  by  John  Ross,  John  Voder  and  John  Besher. 

In  1738,  another  blast  furnace  was  erected  on  the  south 
branch  of  French  creek,  and  was  called  “Warwick  I'urnace." 

Here  the  celebrated  Franklin  stoves  were  first  made  : a model 
of  the  stove  having  been  presented  to  Robert  Grace,  the  jiro- 
prietor  of  the  furnace,  by  Benjamin  h'ranklin,  the  inventor. 
An  account  of  the  venture,  publisk.ed  at  the  time,  states,  “that 
the  casting  of  these  plates  proved  to  be  (juite  profitable,  as  they 
were  growing  in  demand." 

Warwick  Furnace  was  one  of  the  most  prominent  furnace 
plants  in  PennsvKania.  previous  to  and  after  the  beginning  of 
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The  plant  here  referred  to  was  a blooinerv  forge,  and  was  lo- 
cated on  the  Manatawny  creek,  about  3 miles  northwest  of 
Pottstown,  Pa.,  and  was  known  by  the  name  of  “ Pool  P'orge.” 

The  word  Pdoomery  is  said  to  be  of  Saxon  origin  ; the  word 
“Blooma”  from  which  it  is  derived,  meaning  a mass  or  Inmp, 
and  the  term  “Bloom”  is  applied  to  the  square  shaped  piece  of 
iron,  after  it  has  passed  from  the  forge  hammer. 

Another  reason  given  as  to  why  the  mass  of  iron  is  calleil  a 
bloom,  is  on  account  of  the  glowing  color  or  bloom,  to  which 
it  is  necessary  to  heat  it  before  placing  it  nnder  the  forge 
hammer. 

The  bloomeries  that  were  in  use  at  that  day  being  very  sim- 
ilar to  the  Catalan  forge  that  were  in  use  in  Europe  as  early  as 
the  loth  Century,  already  referred  to,  and  were  not  unlike  a 
large  blacksmith  fire,  with  a dee])  fire  pot,  in  which  the  blast 
was  introduced  at  the  side,  instead  of  at  the  bottom  of  the  fire, 
and  while  yielding  but  a limited  output  per  day,  they  were  used 
on  account  of  the  small  expense  and  labor  iin'olved  in  their 
erection. 

Sainnel  Nutt  is  credited  with  building  the  next  plant,  which 
was  erected  on  P'rench  creek,  in  Chester  county,  in  1717.  d'his 
was  also  a blooniery,  and  was  called  “Coventry  Forge." 

The  first  blast  fnrnace  erected  in  Pennsylvania  was  called 
“Colebrookdale  P'urnace, ' ' and  was  the  next  enterprise. 

It  was  located  on  Ironstone  creek,  in  what  is  now  Colebrook- 
dale township,  in  Berks  county,  and  was  erected  in  17 19-20 by 
a company,  of  which  Thos.  Rutter,  of  Pool  forge,  was  the  ]>riii- 
cipal  member.  It  supplied  Pool  and  other  forges  in  the  neigh- 
borhood with  pig  iron. 

In  1720,  Samuel  Nutt,  who  had  previously  erected  Coventry 
Forge,  also  built  a blast  furnace  on  F'rench  creek,  which  he 
called  “Redding  Furnace." 

Durham  F'urnace,  on  the  Delaware,  in  the  northeastern  part 
of  Bucks  county,  was  the  next  enterprise.  It  was  bnilt  in 
1727,  by  a Company  of  Philadelphians,  among  whom  were 
James  Eogai\,  who  was  the  private  secretary  and  financial 
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tii2  igtli  Ceiitmy,  it  liavliig  been  engaged  quite  extensively  in 
making  cannon,  shot  and  shells  for  the  use  of  the  Continental 
Army,  during  fhe  Revolutionary  War,  besides  making  kettles, 
salt  pans  and  other  castings, — it  having  been  credited  with 
having  furnished  6o  cannon  in  1776. 

This  brings  us  up  to  the  period  of  the  building  of  the  first 
furnace  plant  at  Cornwall,  wliicli,  by  the  way,  was  also  the 
first  iron  mannfactorc  erecte:!  in  wliat  is  now  known  as  Leb- 


anon countv. 


U:i!ANOX  COrXTV  IIISTORICAI.  socii'/rv. 


[ 2 


The  First  Manufacture  of  Iron  at  Cornwall. 


Mr.  Swank,  in  liis  History  of  Iron  Making  in  Pennsylvania, 
says,  '‘Cornwall  P'urnace,  located  within  the  limits  of  the  now 
celebrated  Cornwall  Ore  Hills,  on  P'urnace  creek,  in  Lebanon 
county,  a few  miles  south  of  Lebanon,  was  built  in  1742,  by 
Peter  Grubb,  whose  descendants  to  this  day  have  been  promi- 
nent iron-masters.  He  was  a son  of  John  Grubb,  a native  of 
Cornwall,  in  Lngland,  who  emigrated  to  this  country  in  rbije, 
landing  at  Grubb's  Landing  on  the  Delaware,  near  Wilming- 
ton, at  which  latter  place  he  is  buried.” 

In  a letter  to  the  writer,  under  date  of  P'eb.  2.S,  1900,  in  re- 
ply to  iiupuries,  Henry  IL  Grubb,  PIscp,  of  Purlington,  N.  J., 
a great,  great  grandson  of  Peter  Grubb,  says,  ‘'Peter  Grubb 
was  the  youngest  son  of  John  Grubb,  who  took  up  land  on  the 
Delaware,  where  Chester  now  is,  in  1679,  coming  from  Corn- 
wall, Phigland,  shortly  before.  Peter  was  born  at  Marcus 
Hook,  [707,-8,  and  died  1754.  I think  the  date  1742,  for  the 
building  of  Cornwall  P'urnace,  the  most  correct — tlnit  is  to  say 
the  first  blast.  It  may  have  been  some  years  in  building.” 

Mr.  Swank  further  says,  ‘‘There  is  record  evidence  that  Pe- 
ter Grubb  was  already  an  iron-master  before  he  built  Cornwall 
P'urnace,  as  a tradition  in  his  family  says,  ‘that  in  I78.s  he 
built  a furnace  or  bloomery,  most  likely  tlie  latter,  about  five- 
eighths  of  a mile  distant  from  the  site  of  Cornwall  P'urnnce.’ 
Pw’idences  thata  small  experimental  furnace  or  bloomery  had 
been  'uuilt  at  one  time,  a short  distance  east  of  what  is  now 
called  Miners'  \'illage,  can  still  be  fouiul. 

The  site,  which  is  about  a mile  from  Cornwall  P'urnace,  was 
pointed  out  some  time  ago  to  the  writer,  by  Mr.  J.  Taylor 
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]5oyd,  Superintendent  of  Cornwall  Ore  Banks,  who  stated  that 
it  was  shown  to  him  by  an  old  resident  when  he  first  came  to 
Cornwall,  about  the  year  1853,  as  beingthe  place  that  tradition 
had  located  the  first  furnace  erected  at  Cornwall. 

The  writer  found  some  evidence  of  the  correctness  of  the 
tradition,  in  the  shape  of  small  pieces  of  slag  and  several  pieces 
of  wliite  iron, — one  of  which  has  been  presented  to  our  Society, 
as  ".i  sample  of  tliefirst  iron  made  in  Lebanon  county."  That 
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the  furnace  or  bloomery  was  an  experimental  affair,  is  evident 
from  the  fact  tliat  it  was  located  on  the  bank  of  a small  spring 
run,  that  was  entirely  too  insignificant  to  furnisli  water  p(jwer 
to  run  the  bellows,  wliich  in  all  probability  was  worked  b\- 
hand.  Tlie  location,  too,  is  narrow  and  confined  in  a ravine, 
and  no  indications  that  l)uildings  had  l)een  erected,  can  l>e 
found. 
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It  is  doubtful,  however,  whether  it  was  built  b\-  Peter  Grubb, 
for  the  reason  that  in  1739  he  leased  the  Cornwall  ore  lauds  to 
Samuel  Grubb  and  Joseph  Taylor. 

In  this  lease  Peter  Grubb  is  styled  an  “iron-master,”  and  it 
says  “that  he  intends  to  build  an  iron  furnace”  on  land  adja- 
cent to  that  leased  to  Samuel  Grubb  and  Joseph  Taylor.  This 
proposed  furnace  was  undoubtedly  Cornwall  Phirnace,  erected 
in  1742,  and  it  is  the  belief  of  the  writer  that  the  e-xperimental 
plant  before  referred  to  was  built  by  Samuel  Grubb,  as  on  May 
19th,  1744,  he  took  out  a Warrant  for  a tract  of  land  embrac- 
ing the  site  on  which  this  plant  was  erected,  and  afterwards 
sold  it  to  Peter  Grubb,  who  then  owned  the  adjoining  tract  on 
which  Cornwall  Furnace  is  now  located. 

Peter  Grubb  may  have  accpured  the  title  of  “iron-master” 
from  the  fact  that  he  took  up  a tract  of  171  acres  of  land  on 
what  is  now  called  the  Hammer  creek,  about  6 miles  southeast 
of  Cornwall,  on  the  4th  day  of  April,  1737. 

Here  he  built  the  two  “Hopewell  Forges;”  but  at  what  time 
is  not  known.  He  may  have,  however,  built  one  of  them 
shortly  after,  or  even  before  taking  up  the  land,  and  run  it  as  a 
bloomery  or  Catalan  forge,  bringing  the  ore  from  Cornwall  for 
that  purpose,  and  no  doubt  the  location  was  chosen  on  account 
of  the  water  power  furnished  by  the  Hammer  creek,  which  was 
the  largest  stream  in  the  neighborhood. 

Both  Cornwall  Furnace  and  the  experimental  plant  referred 
to  were  located  near  the  old  road  that  had  been  the  original 
thoroughfare  through  the  southern  part  of  what  is  now  known 
as  Lebanon  county,  between  Harris’  F'erry  and  Philadelphia. 
On  some  of  the  old  maps  of  the  Cornwall  estate  this  road  is 
called  “The  Paxton  Road,”  and  the  writer  was  informed  years 
ago,  by  Mr.  Jas.  P.  Jackson,  who  was  then  Manager  of  Corn- 
wall Furnace,  that  tradition  had  it,  that  the  name  had  been  ap- 
])lied  locally  to  the  road,  because  “The  Paxton  Boys”  had 
marched  over  it  on  their  way  to  Philadelphia,  at  the  time  of 
their  insurrection  in  hTbruary,  1764- 

Since  that  time,  portions  of  the  road  have  been  changed, — 
parts  being  abandoned  and  others  substituted, — the  greater 
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portion  of  the  thoroughfare  to  Philadelphia  having  been  occu- 
pied by  the  Downiugtown,  Ephrata  and  Harrisburg  Turnpike 
Road. 

The  road  is  an  ordinary  public  road  at- present,  the  charter 
of  the  turnpike  company  having  been  annnlled  in  Lebanon 
count}-. 

Acrelius  in  his  history  of  New  Sweden,  written  in  1756. 
states  the  following,  in  reference  to  Cornwall,  or  Grubbs  Iron 
Works  in  Lancaster  county  : “The  Mine  is  rich  and  abundant, 
forty  feet  deep  under  the  earth’s  surface.  This  ore  is  some- 
what mixed  with  sulphur  and  copper.  Peter  Grubb  was  its 
discoverer.  Here  there  is  a furnace  which  makes  twenty-four 
tons  of  iron  a week,  and  keeps  si.x  forges  regularly  at  work, — 
two  of  his  own,  two  belonging  to  Germans  in  tlie  neighl>or- 
hood,  and  two  in  Maryland.*  The  pig  iron  is  carried  to  the 
Susquehanna  river,  tlience  to  Maryland,  and  finally  to  Eng- 
land. The  bar  iron  is  sold  mostly  in  tliecountry  and  interior 
towns,  the  remainder  in  Philadelphia.  It  belongs  to  the  heirs 
of  the  Grubb  estate,  but  is  now  rented  to  Gurrit  & Co." 

In  speaking  of  the  yield  of  iron  in  a general  way,  Acrelius 
states,  “That  a good  furnace  yields  from  twenty  to  twenty-five 
tons  weekly,  on  an  average,  for  the  whole  time  they  are  in 
lilast.  Also,  that  in  the  year  1753,  Reading  forge  gave  eight 
hundred  and  fifty  tons,  and  Warwick  seven  hundred  and 
twenty  tons  of  bar  iron.  One  forge,  with  three  hearths  in 
good  condition  and  well  attended  to,  is  expected  to  give  two 
tons  a week,  and  a clear  profit  of  /,  i6,  12s.,  Sd.,  sterling." 

Of  the  workmen  employed,  he  says,  “The  workmen  are  partly 
English  and  partly  Irish,  with  some  few  Germans,  though 
the  work  is  carried  on  after  the  English  inetliod.  Tlie  pig 
iron  is  smelted  into  ‘geese’  ( ‘gctsar’),  and  is  cast  from  five  to 
six  feet  long  and  a half  foot  broad,  for  convenience  of  forg- 
ing, whicli  is  the  Walloon  style.  The  pigs  are  first  operated 
upon  by  the  fillers  (smelters).  Then  the  chiffery  or  haninier- 

• Tlif  two  lioloiifi'm!;  to  Ocniiiiiis  in  the  iicificlihoi  liooii.  wore  Onilliil'iiliill.i.  aflor- 
ward  calliMl  Now  MiiiUi't  J'oi(;e  on  llio  <.'iiill:i)>aliilla  crock,  ami  rliainiiiijL;  Ktiiiri- on 
llio  TulpoliocUon  crook. 
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men  take  it  back  again  into  their  hands,  and  beat  out  tlie 
long  bars.  Tlie  finers  are  paid  30s.  a ton,  the  hainnier-nien 
23s.,  gd.,  per  ton,  that  is  to  say,  both  together,  /,2,  13s.,  yd. 
People  are  so  generally  acquainted  with  the  process  of  mak- 
ing iron  that  it  is  not  necessary  to  describe  it  here. 

“The  laborers  are  generally  composed  partly  of  negroes 
(slaves),  partly  of  servants  from  Germany  or  Ireland  l)ought 
for  a term  of  years.  A good  negro  is  bought  for  from  /,'3o  to 
/,'40  sterling,  which  is  equal  to  1500  or  2000  of  our  dollars 
koppar  invnt.  Their  clothing  may  amount  to  73  dollars  k. 
nit.,  their  food  325  ditto — very  little,  indeed,  for  the  year. 
Tlie  negroes  are  lietter  treated  in  Pennsylvania  than  any- 
where else  in  America.  A white  servant  costs  350  dollars  k. 
mt..  and  his  food  is  estimated  at  325  more,  of  tlie  same 
coinage. 

“For  months  in  the  summer  when  the  heat  is  most  oppres- 
sive, all  labor  is  suspended  at  tlie  furnaces  and  forges. 

“The  wood  in  the  country  is  very  abundant,  and  will  not  be 
readilv  exhausted,  as  it  grows  rapidly,  although  it  does  not 
live  long.  Charcoal  from  the  hickory  is  used  as  the  best, 
next  to  this  that  of  ash  and  white  oak,  but  still  more  of  black 
oak,  as  that  is  most  abundant  and  can  best  be  spared.  The 
conntiv  is  everywhere  cut  through  by  running  streams,  which 
are  in  many  places  navigable,  and  waterfalls  are  not  difficult 
of  passage. 

“Iron  ore  in  Pennsylvania  is  more  abundant  than  the  peo])le 
will  ever  make  use  of.  On  the  best  ground  for  farming  are 
found  stones  which  contain  some  iron, of  which  the  rain  washes 
out  particles,  which  are  seen  in  long  streaks  along  the  public 
highroads.  The  Delaware  river,  which  receives  so  much 
running  water,  throws  up,  during  storms,  black  iron  sands 
upon  the  strands,  so  that  a great  r|uantity  of  it  can  be  gath- 
ered up,  which  is  attracted  by  a magnet,  and  is  only  used  as 
writing  sand. 

“Pig  iron  is  sold  at  the  furnaces  for  from  ,/,'3,  6s.,  Sd.,  tr> 
/.3,  los.,  per  ton.  Bar  iron  at  the  forge  brings  ,{,20  per  ton. 
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or  20S.  per  roo  pounds.  It  is  sold  dear,  for  six  luoiitlis’ 
credit  is  given.  Pig  iron  is  sold  in  Philadelphia  at  /,5  per 
ton;  bar  iron,  in  large  (piantities,  at  from  /,  1 4 to  ,{.(6  per 
tun.  It  certainly  seems  remarkable  that  the  price  is  dimin- 
ished after  the  long  transportation  to  the  city,  but  in  this  peo- 
]ile  find  their  profit. 

“The  iron  works  of  Pennsylvania  lie  mostly  within  forty 
miles  of  Philadelphia.  The  carriage  for  such  a distance  does 
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not  exceed  twent\'  shillings  sterling  per  ton.  As  a set-off  to 
tliis  is  reckoned  the  retnrn-ireight  u]ion  goods  serviceal)le  for 
tlie  store  house  of  the  works. 

“Mr.  Allen's  calculation  of  exjienses  is:  Pay  for  the  lalnu' 

for  tlie  manufacture  of  the  iron  from  pig  iron  into  bar  iron 
/2,  4s.,  ]>er  ton.  Pig  iron  at  the  furnace  cannot  cost  tlie 
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proprietor  of  the  works  more  than  £2  per  ton.  Bar  iron 
costs  at  tlie  forge  £\o  per  ton.  Bar  iron  is  sold  in  the  country 
places  at  from^/'i9,  6s.,  8d.,  to  £20  per  ton.  In  Philadel- 
phia at  ^15  per  ton.  In  London  at  from  ^16  to  £\'j  per 
ton.  In  the  West  India  Islands  at  from  £\~t  to  ^18  per  ton. 
Pig  iron  is  sold  in  Philadelphia  at  ^5  per  ton. 

“Moulded  goods,  or  castings  of  kettles,  stoves,  etc.,  are  sold 
at  the  furnace  for  /'5-,  6s.,  8d.,  per  ton;  in  Philadelphia  for 
£~ , 6s.,  Sd.,  per  ton." 

As  previously  stated,  Peter  Grubb  built  the  Hopewell  P'orges 
on  the  Hammer  creek,  one  of  which  is  said  to  have  had  a finely 
or  run  out  fire,  where  the  pig  metal  was  converted  into  blooms, 
and  the  other  a chafery  forge,  where  the  blooms  were  reheated 
and  hammered  out  into  bar  iron. 

Speedwell  P'orge  was  also  located  on  the  Hammer  creek,  a 
short  distance  below  the  Lower  Hopewell  Forge,  and  was  built 
about  1760,  by  James  Old,  on  land  purchased  by  him  from 
David  Caldwell  who  had  purchased  it  from  Jacob  Huber,  the 
Warrantee,  who  also  first  owned  and  built  Elizabeth  Furnace. 
This  was  a chafery  or  bar  iron  forge  and  with  the  Hopewell 
Forges  passed  into  the  hands  of  Robert  Coleman,  about  the 
year  1790.  The  three  forges  were  kept  in  operation  for  a num- 
ber of  years  when  they  were  abandoned  and  dismantled,  the 
last  in  operation  being  Speedwell  Forge  which  was  abandoned 
about  the  year  1865.  The  property  attached  to  the  forge  is 
now  a portion  of  the  Cornwall  estate. 

The  second  Cornwall  Furnace  was  built  on  the  site  occupied 
by  the  present  Charcoal  I'urnace,  which  was  rebuilt  in  1856, 
the  power  to  run  the  blowing  apparatus  by  means  of  a water- 
wheel being  furnished  by  p'urnace  creek  up  to  the  year  1841. 
after  which  time  the  water  wdieel  was  supplanted  by  a steam 
engine.  Swank  speaking  of  the  characteristics  of  the  early 
furnace  plants,  says  : 

“Cornwall  and  Warwick  furnaces  were  each  32  feet  high, 
21  feet  square  at  the  base  and  1 1 feet  stpiare  at  the  top.  All 
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the  works  were  operated  by  water  power  ; at  first  large  leather 
bellows  were  used  exclusively  to  blow  both  the  forges  and  the 
furnaces,  but  afterwards  about  the  time  of  the  Revolution, 
wooden  cylinders  or  tubs  were  useil.  It  was  not  until  the  be- 
ginning of  the  present  century  tliat  steam  power  was  e.xperi- 
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mently  used  to  produce  blast  at  eitlier  furnaces  or  forges  in 
rennsylvania,  or  in  any  other  State.  In  1S40  steam  power  for 


20 


LEBANON  COtlNTV  lIISfOBlCAL  SOClEl’V/ 


driving  the  blast  was  successfully  introduced  at  Conewingo 
Furnace,  the  boilers  being  placed  at  the  tunnel  head,  and  soon 
after  it  was  successfully  applied  to  Cornwall  Furnace  by  the 
manager,  Sain’l  M.  Reynolds.  Warwick  and  Cornwall  Fur- 
naces, two  of  the  best  furnaces  of  the  last  centur>',  retained 
their  long  bellows  until  the  present  century.  Reading  Fur- 
naces, the  neighbor  of  WaiAvick  and  also  a rival  of  Warwick 
and  Cornwall,  was  blown  with  leather  bellows. 


TOl*  OK  TLNNi;r.-Ili:.\I)  Ol*  COKNWALL  I'URNACi:,  SHOWINO 
•ARCH  THROrCill  WHICH  I'URNACK  flAS-  W.\S 
DKKLKCTEO  TO  BOILERS. 

“The  Cornwall  bellow's  w'as  20  feet  7 in.  long,  5 feet  10  in. 
w'ide  across  the  breech,  and  14  in.  wide  at  the  insertion  of  the 
nozzle.  Only  one  tuyere  was  used.  The  fuel  used  was  exclu' 
sivel}'  charcoal,  and  the  blast  was  always  cold,'’ 

Schoepf  says,  “that  about  400  bushels  of  charcoal  were  re* 
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quired  to  produce  from  the  ore  a ton  of  hammerred  bar  iron.” 
He  also  says  that  mahogany  was  used  to  make  tire  moulds  for 
the  castings  of  the  furnaces,  ‘‘because  it  warps  and  cracks  the 
least.” 

During  the  Revolutionary  war,  under  the  ownership  of 
Messrs  Curtis  and  Peter  Grubb,  who  were  both  colonels  in  the 
Continental  army,  cannon,  shot,  shell  and  stoves  were  cast  at 
Cornwall  P'urnace  for  the  Continental  army.  (One  of  the  can- 
non that  was  condemned  as  defective  and  a quantity  of  solid 
shot  are  now  kept  as  relics  in  tlie  Mansion  grounds,  opposite 
the  furnace.)  Dr.  Egle  in  the  History  of  Lebanon  county 
quotes  a letter  to  Col.  Peter  Grubb,  relative  lo  the  cannon  cast 
at  Cornwall,  It  was  dated  at  Philadelphia,  iStli  September, 
1776,  and  was  signed  by  R.  T.  Paine,  and  reads  as  follows  : 

‘‘Sir, — B}'  Capt.  Joy  I understand  you  have  at  last  made 
some  1 2-Pounders,  but  I fear  they  are  heavier  than  they  ought 
lo  be.  Those  made  by  Col.  Bird  weigh  but  27  c and  some 
under. 

You  have  drawn  on  the  Committee  for  £1500,  it  is  not  sent 
because  the  matter  is  not  understood.  We  can’t  suppo.se  you 
want  such  a sum  to  carry  on  the  Works,  & you  certainly  don't 
desire  the  Cannon  to  be  paid  for  before  they  are  delivered. 

The  sum  you  draw  for  is  the  value  of  the  Guns  already  made, 
& as  the  contract  was  made  with  your  Brother,  Col.  Curtis 
Grubb  (Tho’  you  may  be  equally  interested  with  himj,  yet  I 
should  like  to  hear  from  him  before  so  large  a sum  was  paid  : 
liowever,  I have  sent  you  by  Capt.  Dan'l  Joy  one  thousand 
dollars.  T uientioned  to  Congress  your  inclination  to  have 
some  of  the  prisoners  from  I^ncaster  to  work  for  you,  but  it 
was  supposed  the  Committee  of  Lancaster  would  object  to  it. 
I hope  you  will  make  all  e.xpedition  in  making  the  Cannon  «S: 
:gettiug  them  down,  for  they  are  much  wanted. 

The  Cannon  must  be  proved  with  two  shott,  or  they  will 
never  be  put  on  board  the  Ships.  I am  }'our  hum’l  Serv’t.” 

In  the  Journal  kept  at  Cornwall  Furnace  at  that  time,  the 
first  entry  relative  to  Cannon  cast  there,  was  made  Oct.  26, 
1776,  wlien  John  Smith  was  credited  with  hauling  one  Cannon 
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to  Philadelphia,  for  which  he  received  ^5.  On  Oct.  28,  Geo. 
Zinn  is  credited  with  hauling  one  ; and  on  Nov.  2,  Christian 
Gingry  is  also  credited  with  hauling  one  to  Philadelphia,  for 
which  service  they  each  received  ^5.  In  March,  April  and 
June,  1777,  the  P'urnace  teams  are  credited  with  hauling  four 
more,  which  embraces  all  the  entries  made  in  that  book. 

Plowever  by  the  Pig  Iron  book,  under  date  of  Aug.  14,  1777, 
it  is  recorded  that  10  tons  additional  were  hauled  by  Capt.  lil- 
ton,  wagon-master,  and  in  October  following,  the  same  number 
of  tons  were  hauled  by  Capt.  Davis,  all  to  be  delivered  to 
Charles  Lukeus  at  Philadelphia.  In  the  Journal  above  referred 
to,  on  the  7th  of  July,  1777,  there  was  credited  to  22  Hessian 
Prisoners,  6 mo.  24I3  davsat  8 / per  week,  and  4 Prisoners  at 
45  / per  month. 

Under  date  of  December,  1777,  The  Continental  Congress  is 
charged  with  “i  ton  small  ten-plate  stoves  sent  to  Sheffers 
Town  pr  order  of  Dr.  Shippen,  ^125.”  In  P'ebruary,  1782, 
The  United  States  are  charged  with  a quantity  of  8 «S:  10  inch 
shells  and  12  & 18  pound  shot  that  were  made  at  Cornwall 
Furnace. 

The  following  abstracts  from  the  Furnace  Books,  while  not 
properly  belonging  to  the  subject  of  this  sketch,  may  never- 
theless prove  interesting : In  July,  1776,  the  wages  paid  for 

harvesting,  was  2/  , 6d.  per  day.  Boarding  furnished  em- 
ployees is  called  “diet.”  The  price  of  ten-plate  stove  castings 
was  £iS  per  ton,  and  bar  iron  was  sold  at  £26  per  ton.  The 
names  of  Dr.  Oldenbruch,  Dr.  Kdward  Hand,  Philip  Marstel- 
lar  and  John  Philip  DeHaas  who  were  prominent  residents  of 
Lebanon  Township  at  that  time,  also  appear  in  the  books,  in 
numerous  entries.  As  Negro  slavery  was  legali/.ed  by  Wm. 
Penn  and  the  Colonial  Government,  quite  a number  of  slaves 
were  owned  by  the  Messrs.  Grubb  prior  to  and  during  tlie  Rev- 
olutionary War,  and  at  the  time  of  the  abolition  of  slavery  in 
Pennsylvania,  in  1780,  they  owned  about  two  dozen  .slaves  of 
both  se.ves.  Some  were  house  servants  and  others  were  fur- 
nace men,  laborers,  wood-choppers  and  colliers,  ancl  to  a mini- 
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ber  'were  given  the  classical  names  of  “Csesar,  Scipio,  Ponipey, 
Cato,  Phoebe,  Diana,  etc.  One  of  the  colliers  was  called 
“Governor  Dick,’’  and  tradition  has  it  that  he  lived  in  a cabin 
at  the  foot  of  the  high  hill  east  of  what  is  now  known  as  “Mt. 
Gretna,’’  and  the  hill  was  referred  to  as  “Gov.  Dick's  Hill,’’ 
by  which  name  it  was  known  for  a long  time,  but  it  is  now 
simplified  to  “Gor'ernor  Dick.” 


ROBKRT  COLEMAN. 

Mr.  Robert  Coleman  first  became  connected  with  Cornwall 
Furnace  in  17S6,  having  purchased  a sixth  interest  from  Peter 
Grubb,  Jr.,  a son  of  Col.  Curtis  Grubb.  He  subseciuently 
purchased  four  additional  sixths,  and  finally  became  the  full 
owner  in  1803. 

He  was  born  near  Castlefinn,  County  Donegal,  Ireland,  on 
the  4th  day  of  November,  1748,  and  emigrated  to  America  in 
1764,  when  16  years  of  age  ; arriving  at  Philadelphia  with  let- 
ters of  introduction  to  Blair  McLanahan  and  Messrs.  Biddle, 
he  was  recommended  by  them  to  Mr.  Read,  Prothonotarv, 
Reading,  Pa.,  in  whose  employ,  as  clerk,  he  remained  nearly 
two  years. 

He  then  left  Reading,  and  obtaining  a subordinate  position 
at  the  Hopewell  P'orges,  in  Lancaster  County,  then  owned  by 
Messrs.  Curtis  and  Peter  Grubb,  was  soon  promoted  to  a 
clerkship.  He  remained  here  about  six  montlis,  when  he  left 
to  accept  a situation  at  Quittapahilla  Forge,  (afterward  known 
as  New  Market  Forge),  about  8 miles  west  of  Lebanon,  then 
operated  under  a lease  by  Mr.  James  Old,  who  was  also  the 
owner  of  Speedwell  Forge,  located  on  the  Hammer  creek,  a 
short  distance  below  the  Hopewell  Forges. 

Some  time  after  this,  Mr.  Old  moved  from  Speedwell  Forge 
to  Reading  h'urnace,  on  I'rench  creek,  and  took  Mr.  Coleman 
with  him.  (This  was  the  plant  referred  to  in  that  part  of  this 
paper  relating  to  the  early  iron  industries  of  Pennsylvania,  as 
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having  been  built  by  Samuel  Nutt  in  1720, — a second  and 
larger  furnace  having  been  built  in  1736  ). 

While  at  this  furnace,  Mr.  Coleman  was  married  to  Ann 
Old,  a daughter  of  his  employer,  on  Monday,  October  4tli, 
1773,  Rev.  Thomas  Barton  officiating.  Fourteen  children 
were  born  of  this  union. 

Soon  after  this,  Mr.  Coleman  rented  Salford  Forge,  near 
Norristown,  for  a term  of  three  years. 

While  here,  he  manufactured  chain-bars  that  were  intended 
to  be  u.sed  to  span  the  Delaware  river,  for  the  defense  of  Phil- 
adelphia, against  the  approacli  of  tlie  Knglish  fleet. 

Mr.  Swank  in  “Iron  Making  in  Pennsylvania,’’  says,  “His 
grandson,  G.  Dawson  Coleman,  has  in  his  possession  a docu- 
ment of  rare  interest,  illustrative  of  Revolutionary  experiences 
at  Salford  Forge.  It  is  endorsed  : ‘Robert  Coleman’s  memo- 

rial, presented  August  26th,  1776,  asking  permission  for  his 
clerk  and  three  forgemen  to  be  exempted  from  marching  with 
the  army  to  Amboy.’  It  represented  that  the  memorialist  was 
an  officer  in  Colonel  Pott’s  battalion,  and  was  then  on  his 
march  to  x\niboy  : that  he  had  rented  a forge  for  three  years  at 
a rental  of  ‘two  hundred  a year,’  the  lease  of  which  would  e.x- 
pire  in  three  months  : that  the  ‘principal  part’  of  his  workmen 
were  Associators,  who,  if  obliged  to  march  with  the  militia, 
would  cause  him  great  loss  and  entirely  prevent  him  from 
working  up  his  stock  in  hand.  The  request  of  Mr.  Coleman 
was  granted  the  same  day  by  the  Council  of  Safety,  to  whom  it 
was  addressed.’’ 

After  the  expiration  of  the  lease  of  Salford  Forge,  Mr.  Cole- 
man rented  Flizabeth  Furnace,  in  Lancaster  County,  and 
moved  there  in  1776. 

Fie  has  left  an  interesting  history  of  the  “Fllizabeth  Furnace’’ 
estate,  written  by  himself,  which  is  now  in  the  possession  of 
the  estate  of  G.  Dawson,  Coleman,  dec’d,  at  Lebanon  F'ur- 
naces,  from  which  the  following  abstract  has  been  taken,  viz  : 
“Some  time  previous  to  the  year  1755,  Jacob  Huber,  who  then 
owned  the  tract  of  land  upon  which  these  works  now  stand, 
erected  a small  furnace  there. 
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“l.,ike  ail  other  new  undertakings  of  this  kind,  coninienced 
and  conducted  with  but  small  experience  of  the  business,  Hu- 
ber soon  f(.)und  it  exi^etlicnt  to  dispose  of  his  establishment. 
Accordingly  he  parted  with  all  his  estate  in  the  furnace  tract, 
and  such  other  lands  as  he  had  acquired,  to  a company  com- 
posed of  Henry  William  Stiegel,  Charles  Stedman  and  Ale.x- 
ander  Stedman.  'I'he  Stedmans  living  at  a distance,  Stiegel 
became  the  active  owner  and  manager  of  the  estate.  He  ac- 
cordingly took  possession  in  the  year  1757,  erected  a new  fur- 
nace, and  carried  on  the  work  for  a space  of  about  eighteen 
years,  during  which  perio  l he  accjuired  fur  the  use  of  the  com- 
pany a considerable  addition  to  the  furnace  lands,  and  also 
made  some  purchases  in  his  own  right.  In  the  meantime  Mr. 
Stiegel  became  embarrassed  in  his  circumstances.  He  fell 
largely  in  debt  to  Daniel  llenne/.et,  of  Philadelphia,  fur  the  se- 
curity of  which  debt  he  mortgaged  all  his  undivided  ]xu  t of  the 
lili/.abeth  Furnace  estate  to  Mr.  15enne/.et,  and  not  having  paid 
the  money,  proceedings  were  had  upon  the  mortgage,  a levari 
facias  issued  upon  a judgment  obtained  thereupon,  by  \-irtueof 
which  a sale  was  made  by  John  lArree,  liscp,  Iiigh  sheriff  of 
Lancaster  county,  to  Daniel  Benne/.el,  the  mortgagee,  who  re- 
ceived a deed  for  the  mortgaged  premises  dated  the  5th  of  May, 
1775.  Daniel  Bennezet  also  became  the  purchaser,  at  two  other 
and  subse([uent  sheriffs  s,ales,  of  other  lamls  belonging  to  Mr. 
Stiegel. 

“In  the  year  1776,  po.ssessed  of  but  a small  capital,  and  re- 
cently married,  I took  a lease  for  the  Ivlizabeth  I'urnace  estate 
for  the  term  of  seven  years,  not  anticipating  at  that  time  that 
before  the  expiration  of  the  lease  I should  have  it  in  my  power 
to  become  owner  in  fee  simple  of  the  whole  or  a greater  part  of 
theestate.  Success,  however,  crowned  my  endeavors.  A new 
and  regular  system  was  adopted,  by  which  the  business  ol  the 
iron  works  was  made  to  resemble  more  a well  conducted  manu- 
factory than  the  scenes  of  confusion  and  disorder  which  had 
before  that  time  prevailed  in  that  business.  During  the  contin- 
uance of  the  lease  I madesev'eral  purchases  of  lands  contiguous 
to  the  estate,  and  in  the  year  17S0  I purchased  from  John 


Dickinson,  Esq.,  the  one  undivided  tliird  part  of  the  Elizabeth 
Furnace  and  lands  thereunto  belonging, — he  having  before 
that  time  become  the  owner  of  all  the  estate  and  interest  which 
Alexander  Stedinan  held  in  the  same.  In  the  year  1784  I pur- 
chased out  Mr.  Charles  Stedman,  who  also  held  an  undivided 
third  part  of  the  estate.  The  remaining  third  part  of  the  orig- 
inal estate  was  not  purchased  by  me  from  Daniel  Bennezet  un- 
til the  year  1794,  he  either  not  being  inclined  to  sell,  or  asking 
more  than  I thought  it  e.xpedient  to  give.” 

Swank,  in  his  ‘‘Histoiy  of  Iron  Making  in  Penns}dvania, ” 
says,  ‘‘On  the  furnace  erected  by  Huber,  whose  first  name  was 
probabE'  Jacob,  and  not  John,  the  following  legend  was 
inscribed  ; 

” Johan  Huber,  der  erste  Deutsche  man 
Der  das  Eisenwerk  vollfueren  kann.” 

As  Jacob  Huber  not  only  took  up  the  land  on  which  Eliza- 
beth Furnace  was  erected,  but  also  the  land  on  which  Speed- 
well Forge  was  erected,  he  must  have  been  a prominent  land- 
owner  in  that  locality  about  1750,  and  there  is  reason  to  be- 
lieve the  legend  is  incorrect  in  ascribing  the  glory  to  John,  in- 
stead of  Jacob,  as  Mr.  Coleman  also  credits  Jacob  with  the 
ownership  of  Elizabeth  Furnace,  but  no  mention  is  made  of 
John,  although  it  is  possible  his  name  was  John  Jacob. 

M^,  Swank  further  says,  ‘‘After  Elizabeth  Furnace  came 
into 'possession  of  Robert  Coleman,  he  made  shot  and  shell  for 
the  Continental  army,  and  some  of  the  transactions  which  oc- 
curred between  him  and  the  Government  in  settlement  of  his 
accounts  for  these  supplies  are  very  interesting.  Under  date 
of  October  26,  1780,  the  following  entry  is  made  by  Mr.  Cole- 
man to  the  credit  of  the  United  States:  ‘By  cash  received  of 

William  Thorne,  Paymaster,  107,3(9, 15-90  dolls.,  old  emis- 
sion, exchange  73  for  one,  /'55i.5.>'-’  Ei  August,  1781, 
another  credit  is  entered  of  ‘328  dolls.,  new  emission,  three  for 
one,’  which  shows  an  appreciation  in  the  value  of  the  currency. 
Two  months  later,  exchange  was  at  two  and  a half  for  one. 

“On  November  16,  1782,  appears  the  following  entry  : ‘By 

cash,  being  the  value  of  42  German  prisoners  of  war.  ^t  /,3o 
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each,  /"t26o;'  and  on  June  14,  1783,  the  following:  ‘By 

cash,  being  the  value  of  28  German  prisoners  of  war,  at  ^30 
each,  ^840.'  In  a foot  note  to  these  credits,  Robert  Coleman 
certifies  ‘on  honour’  that  the  above  70  prisoners  were  all  ever 
secured  by  him,  one  of  whom,  being  returned,  is  to  be  deduct- 
ed when  he  produces  the  proper  voucher.  Rupp  in  his  history 
of  Lancaster  county  mentions  that  in  1S43  he  visited  one  of  the 
Hessian  mercenaries  who  was  thus  disposed  of  at  the  close  of 
the  war  for  the  sum  of  ^,30,  for  the  term  of  tliree  years,  to 
Captain  Jacob  Zimmerman  of  said  county.” 

Elizabeth  Furnace  remained  in  possession  of  Robert  Cole- 
man until  his  death  in  1823,  when  it  passed  to  James  Coleman, 
his  second  son  : and  after  his  death  it  passed  to  his  son,  George 
Dawson  Coleman,  and  now  belongs  to  his  estate.  The  furnace 
was  in  almost  continuous  operation  until  1856,  when  it  was 
abandoned  and  dismantled. 

It  was  liere  that  Messrs.  Charles  B.  Forney  and  Nathaniel 
Ferguson  took  their  first  lessons  in  the  manufacture  of  iron. 

Mr.  J.  Taylor  Boyd  had  also  been  employed  here,  before 
coming  to  Cornwall,  in  1833. 

Robert  Coleman  first  acquired  ar.  interest  in  Cornwall  F'ur- 
nace,  (now  known  as  the  Cornwall  estate),  and  the  Hopewell 
F'orges,  by  a deed  from  Peter  Grubb  (Curtis’  son)  and  Mary 
his  wife,  dated  May  9th,  1796,  conveying  the  undivided  one.- 
sixth  part,  and  by  two  oth€r’’successive  purchases,  he  acquired 
four  additional  sixtlis,  and  finally  by  proceedings  in  partition, 
the  entire  property  was  allotted  to  him  on  the  iSth  day  of  Feb- 
ruary, 1803. 

In  1791,  Mr.  Coleman  built  Colebrook  furnace  on  the  Con- 
ewago  creek,  about  five  miles  southwest  from  Cornwall. 

Robert  Coleman  was  evidently  a man  of  great  force  of  char- 
acter and  executive  ability,  and  was  practically  ‘“the  founder 
of  his  own  fortune.” 

He  was  prominent  not  only  as  an  iron-master,  but  as  a citi- 
zen as  well. 

He  was  an  officer  in  the  Pennsylvania  militia  during  the 
Revolutionary  war,  a member  of  the  State  Convention  which 
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framed  the  Constitution  of  1790,  and  a member  of  the  Legisla- 
ture. He  raised  and  commanded  a troop  of  caYalry  during 
the  “Wliiskey  Insurrection,”  was  a Presidential  elector-at- 
large  in  1792,  and  a Presidential  elector  for  his  Congressional 
district  in  1796,  and  an  Associate  Judge  of  Lancaster  County, 
for  nearl}'  twenty  years. 

He  died  at  Lancaster,  on  the  14th  day  of  August,  1825,  and 
is  buried  in  St.  James  lipiscopal  church-yard,  in  that  city. 


SUBSKQUKNT  OWNERS  OP  CORNWALL  FURNACE. 

After  the  death  of  Robert  Coleman  Cornwall  Furnace  passed 
to  his  three  eldest  sous,  William,  James  and  Edward  Coleman, 
who  afterward  sold  it  to  Thomas  Bird  Coleman,  the  fourth  son 
of  Robert  Coleman,  who  remained  the  owner  of  the  propertv 
up  to  the  time  of,  his  death,  on  September  loth.  1S46,  when  it 
passed  to  his  son,  Robert  W.  Coleman. 

Mr.  Thomas  Bird  Coleman,  who  was  born  at  Elizabeth  Fur- 
nace on  the  4th  day  of  September,  1794,  was  quite  a prominent 
iron-master  in  his  day,  owning  in  addition  to  Cornwall  Fur- 
nace, the  furnace,  at  Colebrook.  Lebanon  County  : Castlefin 
Forge,  in  York  County,  where  he  also  erected  a steel  furnace, 
in  1832,  and  the  Hopewell  and  Speedwell  Forges,  in  Lancaster 
County. 

Mr.  Robert  W.  Coleman,  who  succeeded  his  father,  contin- 
ued operating  Cornwall  Furnace  up  to  tlie  time  of  his  death, 
in  December,  1864.  His  successors,  wlio  were  known  by  the 
firm  name  of  R.  W.  Coleman’s  Heirs,”  were  his  sisters,  Anne 
C.  Alden,  Margaret  C.  Freeman  and  Sarah  H.  Coleman,  and 
Robert  H.  and  Anne  C.  Coleman,  children  of  a deceased 
brother,- — the  latter  two  withdrawing  from  the  firm  in  Decem- 
ber, i88t. 

They  continued  the  manufacture  of  cold-blast  charcoal  iron 
until  February  i ith,  1883,  since  that  time  the  furnace  has  been 
standing  idle.  It  is  yet  in  good  condition,  but  owing  to  the 
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limited  demand  for  cold  hlast  charcoal  iron,  on  account  of  the 
expense  incident  to  its  manufacture,  it  is  Iiardly  jirohable  that 
it  will  again  be  put  in  blast.  The  ])ropeity  is  now  owned  bv 
“The  Cornwall  Iron  Company,’’  and  the  furnace  is  Said  to  l>c 
the  oldest  in  the  United  States,  that  has  been  operated  contin- 
uously on  the  site  of  the  original  furnace. 


I sim;  vii'W  or  woodi^n  iu.owinc;  ttbs  or  cvundi:rs  at 

\\  CORNWAM,  I'UKN.VCi;,  I yO  I . 

L The  Stack  of  Cornwall  Furnace  as  now  standing,  is  built  of 

! • 

’■  native  sand-stone,  and  is  feet  square  at  the  base,  2;^  feet 

f S(piare  at  the  top  and  31  ft.  8 in.  in  height.  The  crucible  is 
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ft.  in  diameter,  the  bosh  7 ft.  and  the  opening  at  the  top  17 
in.  in  diameter.  It  has  one  tymp  or  fore-part  arch  and  three 
tuyere  arches.  As  cold-blast  has  only  been  used,  all  the  con- 
necting pipe  are  made  of  tin,  and  the  blast  Yalce  at  the  rear  of 
the  furnace  is  made  of  wood. 

The  blast  is  furnished  by  an  8”  x 24"  horizontal  steam  en- 
gine of  about  20  H.  P.,  which  is  geared  to  a counter-shaft, 
which  is  in  turn  geared  to  a large  wooden  wheel  of  the  blow- 


LOWEK  I’.LRT  OK  BLOWING  AIM'ARATUS  USED  .AT  CORNW.VLL 
KUKNACE,  SHOWING  GEARED  WOODIGX  WHEEL 
.AND  SHAKT,  I90I. 

ing  apparatus.  The  shaft  of  this  wheel  is  also  of  wood,  and  to 
its  ends  are  fastened  iron  cranks.  The  connecting  rods  at- 
tached to  these  cranks  are  made  of  wood. 

The  two  blowing  tubs  or  cylinders  are  made  of  wooden 
staYCS,  and  are  held  together  by  means  of  heavy  flat  iron  hoops 
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or  bands,  and  the  cylinder  heads,  which  are  made  of  heavy 
plank  extending  over  the  staves,  are  held  in  place  by  means  of 
four  vertical  bolts  passing  through  two  transverse  timbers 
placed  across  each  head.  The  inlet  or  receiving  valves,  of 
which  there  is  one  placed  in  each  cylinder  head,  are  made  of 
wood  faced  with  leather  and  are  each  attached  to  a.  pivoted 
conntervveighted  lever,  and  the  discharge  valves,  of  which 
there  is  also  bnt  one  in  each  head,  are  made  of  the  same  ma- 
terial and  are  closed  by  means  of  springs. 

The  discharge  blast  pipe  from  the  cylinders  are  connected  to 
an  upright  square  wooden  bo.x  placed  between  them,  and  from 
it  the  blast  is  taken  to  the  furnace  by  means  of  a tin  pipe  about 
12  inches  in  diameter. 

Steam  was  generated  in  two  single  cylinder  boilers  that  are 
placed  on  top  of  the  furnace,  to  one  side  of  the  tunnel  head 
opening,  from  which  the  furnace  gas  was  deflected  to  the  boil- 
ers. Wliile  the  plant  appears  to  be  very  primitive  as  compared 
to  a modern  blast  furnace,  at  the  time  of  its  erection  it  was 
considered  to  be  one  of  the  model  furnaces  of  the  country. 


HENRY  WILUAM  STIEGEL. 

As  reference  is  made  by  Mr.  Robert  Coleman  in  his  history 
of  the  Elizabeth  estate,  to  Henry  William  Stiegel  as  having 
been  one  of  his  predecessors  in  the  ownership  of  Elizabeth 
Eurnace,  and  as  his  name  has  been  prominent  among  tlie  pio- 
neers in  the  iron  industry  of  Penn.sylvania,  a short  sketch  of 
his  life  will  be  pertinent. 

Henry  William  Stiegel,  or  Haron  Stiegel  as  he  was  called, 
was  born  at  Mauheim,  in  Germajiy,  and  emigrated  to  tliis 
country  from  Rotterdam,  on  tlie  ship  “Nancy,”  arriving  Aug. 
31st,  1750.  (His  name  appearing  in  the  list  of  immigrants 
pul)lished  in  “Rupp’s  collection  0(30,000  names.”  ) 

Altliough  he  was  called  “I’aron.”  his  claim  to  that  title  is 
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said  to  doubtful,  and  the  supposition  is,  it  was  assumed  by 
him  after  his  arrival  in  this  country. 

Dr.  Joseph  H.  Dubbs,  of  Lancaster,  Pa.,  is  reported  to  have 
investigated  Stiegel’s  claim  to  the  honor,  but  was  unable  to 
find  a record  of  it  at  Manheim,  in  Germany.  He  found,  how- 
ever, that  about  the  time  of  Stiegel’s  departure,  a young  Baron 
named  Stengel,  who  answered  Stiegel’s  description,  had  left 
Manheim  for  America. 

As  stated  by  Mr.  Coleman,  the  company  was  composed  of 
Henry  William  Stiegel,  Charles  Stedman  and  Ale.x;ander  Sted- 
man,  who  purchased  and  took  possession  of  what  was  after- 
ward known  as  “Elizabeth  Furnace,’’  in  the  year  1757,  and 
Stiegel  became  the  active  owner  and  manager  of  the  estate. 

The}'  erected  a new  furnace  and  carried  on  the  works  for  a 
period  of  about  eighteen  years. 

Here,  in  addition  to  making  pig  iron  and  following  the  ad- 
vancement made  at  other  furnace  plants,  they  also  made  stoves, 
kettles,  salt-pans  and  other  castings,  nearly  all  of  which  were 
sold  in  the  neighborhood. 

The  stoves  are  quite  rare  at  present,  and  but  few  perfect  ones 
can  be  found.  Dr.  Dubbs  records  the  fact  tliat  Stiegel’s  stoves 
bore  the  inscription — 

“ Baron  Stiegel  ist  der  Mann 
Der  die  ofen  niachen  kann.’’ 

H.  C.  Mercer,  Esq.,  of  Doylestown,  Penna.,  in  liis  inter- 
esting paper  on  “The  Decorated  Stove  Plates  of  the  Pennsyl- 
vania Germans,’’  refers  to  and  illustrates  a ten  plate  stove 
made  at  Elizabeth  Furnace,  in  1762,  that  is  now  owned  by 
Mr.  Geo.  H.  Danner,  of  Manheim,  Penna.  He  also  describes 
and  illustrates  a right  side  plate  of  a jamb  or  wall  stove,  that 
is  decorated  with  a heart,  tulips,  and  a scroll,  and  has  the  fol- 
lowing inscription,  “H.  W.HELM  STIEGEL  UND  COM- 
PAGNI  FOR  ELIZABETH  1758. 

The  name  “Elizabeth,’’  applied  to  the  furnace  property, 
was  in  honor  of  Stiegel’s  wife,  who  had  been  Elizabeth  Huber, 
a daughter  of  Jacob  Huber,  the  original  owner  of  the  plant,  to 
whom  he  was  married  on  the  7th  dav  of  November.  1752. 
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Stiegel  is  also  said  to  have  owned  Charming  Forge,  in  Berks 
county,  about  the  year  1763. 

In  1762,  he  laid  out  the  town  of  Manheim,  in  Lancaster 
county,  and  gave  it  its  name  after  his  place  of  birth. 

Here  he  built  a fine  mansion  of  brick  and  other  materials 
imported  from  Europe,  which  he  is  said  to  have  finished  and 
furnished  very  elaborately.  A few  years  later,  he  established 
a glass  factory  at  Manheim,  which  was  called  “The  American 
Flint  Glass  Factory,’’  which  remained  in  operation  up  to  1774. 

In  addition  to  having  a mansion  at  both  Manheim  and  at 
Elizabeth  Furnace,  Baron  Stiegel  also  erected  a castle  on  what 
is  called  Tower  Hill,  a short  distance  south  of  Schaefferstown, 
Lebanon  county  ; — and  tradition  sa}'S,  his  visits  to  any  of  his 
places  of  residence  was  announced  by  the  firing  of  a cannon, 
to  summon  his  friends  and  neighbors  to  join  in  celebrating  his 
coming. 

As  his  extravagant  mode  of  living,  and  other  causes,  brought 
on  financial  embarrassment,  he  was  arrested  and  imprisoned 
for  debt,  but  was  liberated  b\'  a special  Act  of  Assembly,  pass- 
ed Dec.  24th,  1774. 

His  interest  in  Elizabeth  Furnace  was  sold  at  SherifT’s  sale 
to  Daniel  Bennezet,  in  the  spring  of  1775,  and  shortly  after- 
ward his  remaining  possessions  w'ere  also  sold  by  the  Slieriff, 
leaving  him  practically  penniless. 

He  eked  out  an  existence  after  this,  teaching  school  at 
Brickerville  and  Schaefferstown  and  clerking  at  Reading  Fur- 
nace. He  died  during  the  summer  of  1783,  in  Heidelberg 
township,  Berks  county,  and  is  buried  in  the  Lutheran  grave- 
yard, near  Womelsdorf,  Penna. 
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The  Cornwall  Ore  Banks,  or  Mine-Hills. 


. It  iS' not  known  when  or  by  whom  this  iniinense  and  cele- 
brated deposit  of  Magnetic  Iron  Ore  was  first  discovered,  or  its 
value  recognized.  It  is  to  be  presumed,  however,  that  it  was 
Peter  Grubb,  who  first  developed  and  used  the  ore,  as  the  two 
individual  owners  who  preceded  him  in  the  ownership  of  the 
land,  and  who  both  sold  their  holdings  for  nominal  amounts, 
evidently  knew  little  or  nothing  of  the  ore  deposits,  or  its  ex- 
tent and  value  ; and  this  theory  appears  to  be  more  reasonable 
as  both  Joseph  Turner  and  William  Allen, the  aforesaid  own- 
ers, were  iron-masters  and  members  of  the  company  that  had 
built  and  were  operating  Durham  Furnace  in  1727,  as  referred 
to  in  the  first  part  of  this  paper. 

The  laud  on  whicli  the  Ore  Banks  are  located  was  included 
in  the  original  grant  of  the  Charter  or  Letters  Patent  to  Wm. 
Penn,  by  Charles  II,  King  of  England,  etc.,  dated  March  4, 
16S1,  and  called  in  the  Charter,  Pennsylvania.  1 

Win.  Penn  died  in  171,3,  leaving  the  title  to  his  chartered 
rights  in  Pennsylvania  to  Ins  sons,  John,  Thomas  and  Richard 
Penn. 

- On  the  Sth  day  of  May,  1732,  John,  Thomas  and  Richard 
Penn,  for  the  sum  of  ^^500,  money  of ■ Pennsylvania,  (a 
pound  Pemia.  currency  being  wortli  $2.66-,;  of  our  present 
money)  granted  a warrant  for  5,000  acres  of  land  in  the  Prov- 
ince of  PeniLsyU'ania  to  Joseph  Turner,  of  the  city  of  Philadel- 
\)hia,  wlio  afterward  assigned  it  to  William  Allen. 

William  Allen  then  by  agreement  dated  April  5th,  1734, 

• Williiim  Allfii  WHS  iilso  largely  inlori-stcd  in  tin-  maimfactnri-  of  inni  in  New 
.liTsoy,  and  was  Child  .Insticf  of  I’fiinsylvania  from  IT'd  to  1771  and  |■(']nalm•ll  a 
slannoli  Koyalist  In  Iho  timr  of  his  iloatli'in  17sn.  Tho  city  of  Allcidown,  I’a.,  was 
nann  il  afli'i'  liini. 


COUXWAU.  1-l'KNACl'  AXP  OKI'  UANKP.  35 

sold  300  of  the  5,ooD  acres  of  the  land  called  for  in  the  War- 
rant, to  Peter  Grnbb  for  the  snin  of  /,r35, — which  said  land 
was  surveyed  April  Sth,  1734.  On  tlie  28th  and  29th  days  of 
November,  1737,  William  Allen  by  Deeds  of  Lease  and  Release, 
,c;ranted  and  conveyed  tlie  said  tract  of  land  containing  300 
acres  unto  said  Peter  Grul)b,  his  heirs  and  assigns  in  fee,  who 
procured  a Patent  Deed  for  it  from  the  Pro]uietaries  on  the 
30th  day  of  November,  1737.  As  this  grant  to  Peter  Grnbb, 
however,  did  not  entirely  embrace  the  Ore  Hills,  he  was  grant- 
ed a Warrant  by  the  Proprietaries  of  Pennsylvania  on  the  sec- 
ond day  of  December,  1737,  on  which  was  surveyed  and  re- 
turned in  his  name,  two  tracts  of  land  contiguous  to  the  300 
acre  tract  and  containing  together  142 acres:  thus  making 
the  whole  tract,  which  was  in  the  form  of  a rectangular  paral- 
lellogram,  (200  perches  north  and  south,  and  3S0  east  and 
west),  contain  altogether,  442 acres  of  land,  as  jrer  said  re- 
turns. 

Peter  Grublj  had  also  taken  <nit  a Warrant  fora  tract  of  land 
adjoining  the  above  described  tracts  on  the  west  and  north,  on 
the  2nd  day  of  November,  1734,011  wliich  was  returned  195 
acres. 

Prom  theabove.it  is  evident  tliat  1734  was  the  year  in  wliich 
Peter  Grubb  first  airpeared  on  the  scene,  and  as  Cornwall  in 
Pngland  was  his  ancestral  home,  tliat  name  was  apidied  to  his 
new  possessions  to  perpernate  it. 

As  there  was  no  opportunity  to  use  tlie  ore  until  the  erection 
of  the  first  blast  furnace  in  1742,  except  possibly  in  an  exireri- 
mental  way, — no  mining  was  necessary  until  that  time,  and  it 
is  doubtful  if  any  openings  for  mining  purposes  were  made  for 
some  years,  as  there  must  have  been  plenty  of  ore  to  be  found 
lying  loose  on  the  surface. 

Peter  Grubb  continued  tube  the  sole  owner  of  the  Ore  Ranks 
up  to  the  time  of  his  death  in  1754,  when,  dying  intestate,  all 
his  property  descended  to  his  two  sons,  Curtis  and  Peter  Grubb, 
Curtis,  the  elder  son,  taking  two-thii'ds,  and  Peter,  the  younger 
son,  one-third  thereof. 
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On  the  28th  clay  of  June,  1783,  Curtis  Grubb  granted  and 
conveyed  inter  alia,  to  Peter  Grubb,  his  eldest  son,  and  to  his 
heirs  and  assigns  forever,  the  full  eciual  undivided  one-sixth 
part  of  all  his  estate,  including  the  Cornwall  Ore  Banks  or 
Mine-Hills. 

On  the  26th  day  of  September,  1785,  Peter  Grubb  (Curtis’ 
son  ) entered  into  articles  of  agreement  with  Robert  Coleman 
to  sell  and  convey  to  him,  all  his  right,  title  and  interest  of,  in 
and  to  the  said  undivided  one-sixtli  part  of  the  estate  above 
referred  to. 

On  the  c_)th  day  of  May,  1786,  the  said  Peter  Grubb  and 
IMary.  his  wife,  granted  and  conveyed  the  aforesaid  undivided 
one-si.xth  part  to  Robert  Coleman,  his  heirs  and  assigns  for- 
ever, reserving  and  excepting  thereout  for  himself,  his  heirs 
and  assigns  forever,  the  right  “of  digging,  raising  and  hauling 
away  a su.fhcient  ciuantity  of  iron  ore  for  thesuppl}'  of  anv  one 
furnace,  at  the  election  of  the  said  Peter  Grubb,  his  heirs  and 
assigns,  at  all  times  hereafter.’’  Tliis  right  was  afterward  sold 
bv  Peter  Grubb,  Jr.,  to  Geo.  Kge,  through  whom  it  became 
vested  in  what  is  now  known  as  the  “Robesonia  Iron  Co.’’ 

By  an  agreement  dated  Dec.  8th,  1785,  amicable  actions 
were  entered  into  in  the  Court  of  Common  Pleas  of  Lancaster 
County,  between  Curtis  Grubb,  Robert  Coleman  and  Peter 
Grubb,  for  the  partition  of  tlie  said  Ore  Banks  or  Mine-Hills. 
However,  before  any  final  settlement  or  adjudication  could  be 
made  under  said  proceedings,  Peter  Grubb  died,  leaving  two 
sons,  Burd  Grubb  and  Henry  Bates  Grubb,  surviving  him,  to 
whom,  by  Will  dated  May  7,  1784,  all  his  estate  was  devised, 
including  the  one-third  interest  in  the  Ore  Banks  or  Mine- 
Hills,  to  be  e([ually  held  by  them  as  tenants  in  common. 

On  the  6tli  day  of  May,  1786,  an  agreement  was  entered  into 
lietween  Curtis  Grubb  and  Robert  Coleman,  and  Jasper  Veate.s, 
Kdward  Burd,  James  Clemson,  Joseph  Shippen  and  Edward 
Hand,  the  last  five  named  having  been  the  Ivxecutors,  &c.,  of 
said  Peter  Grubb,  dec'd,  as  well  as  guardians  of  Iiis  sons,  Burd 
and  Henry  Bates  Grnbb,  in  which  it  was  agreed  that  tlie  said 
Ore  Banks  or  Mine-Hills  should  be  divided  into  tliree  equal 
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l'>rirts, — two  equal  third  parts  to  be  assigned  and  allotted  to 
Curtis  Grubb  and  Robert  Coleman,  according  to  their  several 
shares  therein,  and  one  equal  third  part  to  be  assigned  and  al- 
lotted to  Hurd  Grubb  and  Henry  Hates  Crrubb,  as  tenants  in 
coniinon. 

While  these  proceedings  in  partition  were  yet  pending,  ap- 
parently the  difficulties  encountered  in  trying  to  make  an  equi- 
table division  of  the  Ore  Hanks  became  insurmountable,  as 
another  agreement  was  entered  into  on  tlie  ^otli  day  of  August, 
1787,  l)etween  the  said  parties  in  which  tlie  agreement  of  Mav 
6,  1786,  as  far  as  it  related  to  the  said  Ore  Hanks,  was  clianged, 
to  the  extent  that  the  said  Ore  Hanks  and  Mine-Hills  shonld 
thereafter  remain  together  and  undivided,  as  a tenancy  in  com- 
mon ; Curtis  Grubb  being  entitled  to  three-sixths  parts  there- 
ot  : Robert  Coleman  being  entitled  to  one-sixth  part  thereof, 
and  the  said  minor  children  ( Hurd  Grubb  and  Henry  Hates 
Grubb)  being  entitled  to  the  remaining  two-sixths  parts  there- 
of. It  also  directed  that  an  accurate  survey  and  map  of  said 
Ore  Hanks  or  Hills  should  be  made  ; which  survey  and  map 
were  afterward  made  bj"  Thos.  Clark,  and  has  ever  since  been 
referred  to  and  known  as  “The  Clark  Survey."  On  this  map 
the  three  Ore  Hills  are  designated  as  “The  Targe  Iron  Hill." 
“The  Middle  Hill,"  and  “The  Grass}’  Hill." 

Curtis  Grubb  died,  leaving  a Will  dated  the  i8th  day  of 
March,  1788.  Under  its  provisions  to  sell,  his  executors  soUl 
all  the  real  estate  of  said  Curtis  Grubb,  including  the  three- 
sixths  of  the  Ore  Hanks  to  Robert  Coleman  and  by  Indenture 
dated  Jan.  12,  1798,  for  the  consideration  of  /.'ey,  100  granted 
and  conveyed  it  to  said  Robert  Coleman,  in  fee,  subject  to 
agreement  of  May  6,  1786,  and  Aug.  30,  1787,  relative  to 
holding  the  Ore  Hanks  as  a tenancy  in  common. 

On  the  4th  day  of  May,  1798,  Hurd  Grubb  granted  and  con- 
veyed to  Henry  Hates  Grubb,  in  fee.  all  his  right,  title  and  in- 
terest to  all  the  estate  devised  to  him  by  his  father,  Peter 
Grubb,  including  his  interest  in  the  Ore  Hanks  and  Mine- 
Hills,  and  on  the  12th  day  of  May,  1798,  the  said  Henry  Hates 
Grubb  granted  and  conveyed  to  Robert  Coleman,  in  fee,  an 
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equal  and  undivided  moiety  or  one-half  of  all  his  real  estate  in- 
cluding the  Ore  Banks  ( the  interest  conveyed,  being  that  which 
was  purchased  from  Bind  Grubb.  ) By  tliese  last  imrchases 
Robert  Coleman  became  the  owner  of  five-sixths  of  the  Ore 
Banks, — tlie  remaining  one-sixth  being  lield  bv  Henry  Bates 
Grubb. 

Robert  Coleman  died  at  Lancaster,  Pa  , in  1S25,  and  by  his 
last  will  and  testament,  liearing  date  tlie  Sth  d.iy  01'  March, 


\n:w  or  corxwam,  ork  raxks  i-kom  tor  oi-  im;  ini.i, 
i.ooKixc.  sorrii-wKST  .\cross  :uim)i,r;  lui.i.. 

I S22,  de\'ised,  intei;  alia,  his  interest  in  said  Ore  Bank  and 
Mine-Hills  to  his  four  sons,  Wblliam,  James,  ICdward  and 
Tl’.omas  Burd  Coleman,  as  tenants  in  common. 

h'or  the  purpose  of  making  a proper  sub-division  of  the  hold- 
ings of  the  individual  owners,  the  entire  interest  was  consid- 
ered as  if  divided  into  qfie.[ual  parts,  therebv  allotting  eo-qbths 
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to  each  of  the  four  sons  of  Robert  Coleman,  and  i6-g6ths  to 
Henry  Bates  Grubb. 

On  tlie  23rd  da}’  of  April,  182S,  William  Coleman  conveyed 
his  ao-gbths  to  Thomas  Burd  Coleman,  and  lidward  Coleman 
conveyed  liis  20-96ths  to  James  Coleman  and  Tliomas  Burd 
Coleman,  as  tenants  in  common. 

By  tliese  conveyances,  in  addition  to  their  former  holdings, 
James  Coleman  became  the  owner  of  30-96ths,  and  Thomas 
Bnrd  Coleman  the  owner  of  5o-96ths  : — [b-gbtlis,  as  l)efore 
stated,  being  owned  by  Henry  Bates  Grubb. 

James  Coleman’s  interest  subserpiently  passed  to  his  two 
sons,  Robert  Coleman  and  George  Dawson  Coleman,  eacli  re- 
ceiving i5-96ths.  These  interests  are  now  held  respectively 
by  Rosalie  Parant  Coleman,  widow  of  Robert  Coleman,  who 
resides  in  Paris,  P'rance,  and  by  tlie  estate  of  G.  Dawson 
Coleman . 

Thomas  Burd  Coleman’s  interest  has  also  been  sul)-divided, 
CS^s-gbths  being  held  by  Annie  C.  Rogers:  i358-96tlis  liv 

The  Lackawanna  Iron  and  Steel  Co.:  i2'/J-96ths  by  the  I'ree- 
man  family  of  Cornwall,  and  bjf-gbths  by  the  Alden  family  of 
New  York.  The  Grubb  interest,  (excepting  i-gbth  partwhicli 
is  owned  by  The  Penna.  Phirnace  Co.  ),  being  sub-divided 
among  members  of  the  Grubb  family.'^’ 

As  before  stated,  tlie  Ore  Banks  are  composed  of  three  hills, 
called  the  Large  Iron  Hill  or  Big  Hill,  Middle  Hill  and  Grassy 
Hill.  The  area  of  the  Big  Hill,  according  to  the  Clark  Sur- 
vey, is  58  acres,  7 perches  : that  of  the  Middle  Hill,  which 
contains  the  principal  body  of  ore,  is  35  acres,  116  perches, 
and  that  of  the  Grassy  Hill  lo  acres,  49  perches,— the  W’eidle 
location  of  the  Clark  Survey,  made  in  July,  1844,  makes  the 
total  cpiantity  about  4 acres  more. 

While  the  ore  deposit  forms  a continuous  body,  from  the  top 
of  Big  Hill  to  the  west  side  of  Grassy  Hill,  a distance  of  about 

• No  since  llic  forcf^diiijr  was  wi  itleii , the  l")-0(!tlis  held  hv  I lie  estale  of  1 ; . 
l>awson  ( iilciiiaii,  (li'c'd,  the  l-,’.,-'.l(;llis  ladd  li>  AimeC.  Rogers  and  1(i-',iC.(lis  lidd  liy 
(lail  01  (lie  (ii  id)l)  family,  a total  of  4()‘,,-ii(',tli.s'  jiai  t of  flic  4 tvriiwall  It.iidxS  lias  lu  cii 
jMii  cliascd  lt\'  flic  Rcniia.  Steel  ( 'oiiijiaiiw 
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4,r>oo  feet,  it  covers  only  about  1-5  of  the  area  of  Hig  Hill  ami 
about  two-thirds  the  area  of  the  two  other  hills. 

It  extends  southwardly,  however,  beyond  the  southern  lines 
of  the  Clark  Survey,  under  the  red  sandstone  formation,  but 
how  far,  has  not  yet  been  determined. 

The  original  height  of  the  Big  Hill  above  the  level  of  Fur- 
nace creek  which  flows  between  it  and  Middle  Hill,  was  326 
feet;  that  of  Middle  was  14S  feet,  and  that  of  (Irassy  Hill  was 
1 23  feet. 

The  ore  deposit  on  Big  Hill  was  about  1,400  feet  in  length 
and  averaged  about  400  feet  in  width  at  the  toj).  The  fool 
walls  of  trap  rock,  however,  converged  so  rapidly  that  it  did 
not  extend  to  any  great  depth,  and  now  since  the  ore  has  been 
nearly  all  removed,  it  has  left  a \'  shaped  trough  sloping  down- 
ward, in  a south-westerly  direction. 

The  deposits  on  the  Middleand  Gras.sy  Hills,  while  slu)wlng 
that  a great  portion  has  been  removed,  are  still  (piite  large  and 
it  will  take  some  years  until  the  fool  wall  is  reached  at  the 
south-west  corner  of  Middle  Hill,  where  a test  hole  shows  a 
depth  of  300  feet  of  ore  below  the  level  of  Furnace  creek. 

Tlie  early  mining  operations  were  very  primitive,  and  up  to 
the  tiine  of  the  construction  of  the  North  Lebanon,  now  Corn- 
wall Railroad,  in  rSyb,  all  the  ore  removed  was  h.auled  by 
wagons,  direct  to  the  furnaces  in  the  neighborhood,  and  even 
as  far  as  Mt.  \’ernon  Furnace,  at  Conewago : Manada  h'ur- 
nace,  in  Dauphin  county,  and  Reading  Furnace,  at  Robesonia. 

A ([uantity  of  ore  was  also  sliipped  by  boats  on  the  Union 
canal  to  points  east  and  west,  the  ore  being  hauled  by  wagons 
and  delivered  to  different  landings  along  the  canal  at  Lebanon. 
As  the  heavy  hauling  at  all  seasons  of  the  year,  kept  the  only 
road  between  Cornwall  and  Lebanon,  ( which  ran  by  way  of 
Zinn's  Mill),  in  an  almost  impassible  condition,  the  I^ebanon 
and  Mt.  Hope  Plank  Road  was  built  in  1S32,  and  greatly  fa- 
cilitated the  hauling  and  delivery  of  the  ore  to  the  canal  and 
to  the  Lebanon  Furnaces. 

No  doubt  some  of  our  older  citizens  may  remember  the  noise 
and  bustle  the  passing  of  these  ore  teams  gave  to  the  (piiet 
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streets  of  Lebanon,  as  many  of  the  horses  were  decorated  with 
riI)l)ons  and  yokes  witli  jinrrling  bells. 

After  the  year  183S,  nearly  all  the  ore  mined  was  shipped  by 
rail,  and  as  the  demand  became  greater  each  year,  new  and 
improved  methods  of  mining  were  adopted  from  time  to  time. 

Prior  to  the  formation  of  the  Cornwall  Ore  l^ank  Company, 
each  individual  owner  mined  and  removed  ore  from  such  places 
as  best  suited  his  purpose,  or  was  most  convenient  for  him,  all 
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preferably  taking  the  surface  ore  which  was  oxydi/ed  and  de- 
sulphurized by  e.xposure  to  the  elements,  but  strange  to  say, 
some  of  the  heaviest  and  best  ore  that  was  known  by  the  name 
of  “Nigger  Head  Ore,"  was  rejected  as  being  too  rich,  and 
(piantities  were  used  ti>  fill  up  holes  that  the  wagons  made  in 
the  roadway. 

Considcr.able  <.‘o))per  ore,  in  the  lorni  of  pyrites,  (\arbonalcs 
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and  red  oxide,  was  mined  in  the  upper  strata  of  the  Mine- 
hlills,  particular! 3'  on  Middle  Hill,  and  forty  years  ago  its  sur- 
face was  honey-combed  with  shafts  and  drifts  that  were  dug 
for  the  purpose  of  remoYing  it,  and  hundreds  of  tons  were  sent 
to  the  smelters  at  PhoenixYille,  Pa.,  and  Baltimore,  Md. 

Since  the  remoual  of  the  upper  strata,  ver>'  little  copper  can 
be  found  except  in  the  form  of  pyrites,  and  that  not  in  suffi- 
cient quantity  to  pay  for  its  selection  and  separation.  Occa- 
sionalhq  beautiful  specimens  of  natiue  metallic  copper,  witli  a 
fern-like  appearance,  have  been  found  in  fissures  and  crevices 
in  the  upper  strata,  but  are  now  rarely’  met  with.  After  the 
formation  of  the  Cornwall  Ore  Bank  Company  in  February. 
1S64,  still  further  improvements  in  mining  were  introduced. 
A spiral  railroad  with  laterals  was  projected  by  Win.  Lorenz, 
C.  E.,  and  built  to  the  top  of  the  Big  Hill,  and  other  laterals 
were  run  into  Middle  and  Grass>'  Hills,  by  which  means  the 
ore  was  loaded  direct  on  cars  as  mined,  instead  of  first  loading 
it  on  wagons  and  hauling  it  to  the  ore  landings  along  the  Corn- 
wall Railroad  and  then  loading  it  on  cars,  as  had  formerly  been 
done. 

The  spiral  railroad  above  referred  to,  which  was  abandoned 
a few  years  ago,  on  account  of  the  ore  deposit  on  Big  Hill  be- 
ing practicall}'  e.xhausted,  was  at  the  time  of  its  construction 
considered  to  be  a great  engineering  feat  and  was  inspected  bv 
numbers  of  eminent  American  and  foreign  civil  engineers. 

Rock  drills,  at  first  run  by  steam  and  afterward  by  compressed 
air,  were  added  to  the  mining  e([uipment,  which  with  new  and 
powerful  blasting  compounds  have  greatly  changed  the  ap- 
pearance of  the  ore  hills  in  the  past  few  years.  The  sj’stem  of 
mining  in  terraces,  with  railroad  tracks  arranged  as  switch- 
backs  from  higher  to  lower  levels,  has  been  adopted,  and  quite 
recently  a new  and  larger  air  compressor  plant  to  furnish  the 
power  to  run  the  rock  drills  has  been  erected  east  of  the  Middle 
Hill. 

With  the  future  deepening  and  e.xtending  of  the  mines,  par- 
ticularly under  the  tracks  of  the  Cornwall  Railroad,  new  engi- 
neering problems  will  no  doubt  be  encountered,  and  in  all 
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probability  either  vertical  lifts  or  inclined  planes  will  have  to 
be  adopted  to  raise  the  ore  to  the  surface  tracks. 

The  Robesonia  Iron  Company,  who  are  mining  under  the 
ore-right  reserved  by  Peter  Cmbb,  before  referred  to,  have 
deepened  their  working  along  the  west  side  of  the  old  Horse 
Shoe  pike  to  nearly  too  feet  below  the  surface,  and  raise  and 
load  on  cars  at  the  surface  all  the  ore  mined  by  them,  by  means 
of  an  inclined  plane  and  tipple. 

THU  FOLLOWING  ARK  SOME  OF  THK  THKORIKS 
RELATIVE  TO  THE  FORMATION  OF  THE  CORN- 
WALL ORE  BANKS,  FROM  A GEOLOGICAL 
STANDPOINT. 


k 

f . 


In  the  History  of  Lebanon  County,  Dr.  I'lgle  gives  the  views 
of  a number  of  Scientists  relative  to  the  deposit,  and  says  : 
“According  to  the  theories  of  Profe.ssors  Rogers  and  Booth, 
the  great  Cornwall  iron  ore  deposit,  by  far  the  most  e.xtensive 
and  one  of  the  most  interesting  in  the  State,  is  situated  at  the 
outcrop  of  the  primal  slates,  wliere  they  arise  from  beneath  the 
auroral  limestone  in  Lebanon  county,  on  the  south-east  border 
of  the  Kittochtinnj'  Valley.  The  ore  strata  are  embraced  in 
three  hills,  having  a nearly  east  and  west  range.  Tliese  hills 
are  flanked  to  the  north  by  the  auroral  limestone,  and  south 
by  the  overlapping,  nnconformable  Meso^.oic  red  sandstone. 
The  eastern  or  “Big"  hill  is  elevated  three  hundred  and  twelve 
feet  above  the  level  of  the  creek  at  the  base.  The  Middle  lull 
is  ninety-eight  feet  high.  Tlie  bounding  wall  of  the  ore  in  tlie 
Big  hill  is  a heavy  dike  of  trap,  which  varies  in  regard  to  te.x- 
ture  and  composition  as  the  feldspar  or  hornblendic  element 
predominates.  Besides  this  general  outer  wall  of  trap  there 
are  several  smaller  dikes  of  the  same  material,  iu  one  or  two 
instances  interstratified  with  ore  ; in  other  cases  they  appear  as 
simple  isolated  columns  of  rock  surrounded  by  ore.  The  ore 
in  this  hill  is  nearly  horizontally,  though  irregularly  stratified. 
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and  presents  eceiy  possible  aspect  from  slaty  greenish  gre\’  to 
dark  green,  and  dark  ferrngious  brown  and  black.  In  the 
Middle  hill  masses  of  light-bine,  flinty  and  magnesian-limestone 
are  found  imbedded  with  and  surrounded  by  ore.  The\"  are 
devoid  of  regular  form,  and  evident!}'  not  ‘in  situ.’  On  this 
hill  several  small  veins  or  bunches  of  copper  have  been  wrought. 
The  thickness  of  these  veins  varies  between  half  an  inch  and 
three  inches.  The  usual  varieties  of  copper  ore  e.-ctracted  are 
gray  protoxide,  bright  varieties  of  red  derioxide,  green  and 
blue  carbonates  of  copper,  and  also  rich  specimens  of  sulphuret. 

“The  iron  ore  in  Cornwall  is  the  upper  primal  slate  itself,  or 
its  highest  beds,  rather,  in  a very  ferruginous  condition.  The 
trap-dikes  convert  the  ore  to  a more  highly  crystalline  form, 
and  endow  it  partially  with  magnetism.  These  mines  were 
formed  by  igneous  and  volcanic  action,  causing  the  separation 
of  the  iron  from  tlie  primal  slates,  and  the  aggregation  of  the 
immense  masses  of  rich  ore.  The  process  has  been  illustrated 
to  be  somewhat  similar  to  that  of  a furnace  operation,  in  which 
the  iron,  trap-rocks  and  primal  slates  were  all  in  a state  of 
fusion,  and  were  by  some  operation  placed  in  the  positions  in 
which  they  are  now  found,  the  ridge  of  altered  primal  slates  to 
the  north  of  the  mine-hills  representing  the  cinder-bank  of  this 
gigantic  furnace  operation  in  nature. 

• ‘Other  geologists  and  scientists  contend  that  the  Cornwall 
mines  are  within  and  at  tlie  borders  of  the  Triassic — Mesozoic 
red  sandstone — formation,  and  that  there  are  good  reasons  for 
believing  that  they  properly  belong  to  it,  not  to  the  primal 
slates  or  the  Azoic.  They  argue  that  the  geological  structure 
and  mineral  associations  of  these  ore  deposits  are  in  many  re- 
spects different  from  the  primal  slates,  and  from  the  magnetic 
and  crystalline  ores  of  the  Huronian  and  Laurentian  formations. 

“The  range  and  dip  of  these  deposits  and  the  accompanying 
strata,  generally  differ  from  that  of  the  primal  slates  and  older 
rocks  ; and  the  trap-dikes  almost  universally  associated  with 
these  ores,  are  almost  in  many  respects  unlike  those  of  the  older 
formation.  On  the  other  hand,  they  seem  to  very  generally 
correspond  with  the  Triassic  formation,  except  where  they 
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hav’e  been  distributed  and  changed  by  trap-dikes,  and  there  is 
scarcely  any  noticeable  difference  between  the  dikes  associated 
with  these  ores  and  otliers  in  the  Triassic.  This  similarity  in 
range  and  di[)  and  in  the  trap-dikes,  indicates,  according  to 
this  second  theory,  close  relation,  if  not  actual  sameness,  in 
formation.  It  is  also  a well  known  fact  that  in  no  other  forma- 
tion do  these  trap-dikes  constitute  so  prominent  a feature  as  in 
the  Triassic,  and  tliere  would  seem  to  be  reasonable  grounds 
for  placing  all  tliese  similar  dikes  with  tlieir  associate  ores  in 
the  same  geological  hori7,on,  especially  as  they  are  at  and 
within  the  borders  of  the  same  formation. 

“The  apparent  similarity  between  these  ores  and  the  accom- 
panying rocks  and  some  of  the  ores  and  rocks  of  older  forma- 
tions seems  to  be  the  only  reason  for  fi.\ing  their  position  out- 
side of  the  Triassic.  But  this  similarity  can  be  easily  explained 
by  the  generally  accepted  theoiy  of  the  formation  of  the  Trias- 
sic and  its  trap-dikes.  The  theory  is  that  the  older  rocks  with 
their  ores,  either  in  a wholly  or  partially  decomposed  and  dis- 
integrated condition  were  washed  away  (frequently  by  strong 
currents)  into  the  Mesozoric  estuary,  and  there  redistributed 
and  deposited  without  much  change  in  the  character  of  the 
material,  especially  near  the  borders,  so  that  in  many  places 
this  material  is  easily  recognized  as  having  been  derived  from 
older  formations.  That  subsequent  to  the  deposition  of  the 
Triassic  strata,  igneous  action  produced  uplifts  and  outbursts, 
which  formed  the  hills  and  trap-dikes  so  common  in  this  forma- 
I tion,  and  changed  and  metamorphosed  the  redistributed  mate- 
rial. If  this  theory  is  correct  it  can  readily  be  seen  that  if  the 
primal  slates  and  the  Huronian  Laurentian  rocks  and  their  ores 
were  redistributed  b}-  strong  currents  of  water  (and  perhaps 
, down  great  declivities)  that  the  heavier  material  and  the  larger 
. particles  would  be  deposited  near  their  former  position  and 
i with  the  least  change  in  their  composing  elements,  and  that 
the  lighter  and  more  thoroughly  disintegrated  particles  would 
be  carried  farther  from  the  borders  and  precipitated  in  a more 
changed  condition.  It  is  also  evident  that  if  this  redistributed 
F^,  material  (including  the  ores)  unaltered  in  its  constituent  parts, 
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was  subjected  to  tlie  proper  heat  it  would  again  assume  almost, 
if  not  precisely,  the  same  characteristics  and  appearance  as  it 
had  in  its  former  crystalline  condition.  The  few  reasons  here 
advanced  for  fixing  the  geological  position  of  the  Cornwall 
iron-mines  and  other  related  ores  in  Triassic  or  Mesozoic  red 
sandstone  may  not  be  conclusive,  but  they  furnish  the  basis 
for  a reasonable  and  consistent  explanation  of  tlie  phenomena 
and  geological  peculiarities  exhibited  in  tliese  interesting  and 
important  deposits  of  ore  and  the  accompanying  rocks.” 

Prof.  J.  P.  Lesley,  State  Geologist,  in  the  Summary  Final 
Report  on  the  Geology  of  Pennsylvania,  pul)lished  in  i.Stjc, 
says  : 

‘‘This  summary  description  of  the  Lower  Silurian  Formation 
No.  II  would  be  incomplete  without  special  mention  of  one  of 
the  most  important  mines  in  Pennsylvania,  tlie  great  magnetic 
iron  ore  mine  of  Cornwall,  in  Lebanon  County,  uni<[ue  in  its 
character,  standing  alone  in  the  geology  of  the  State,  and 
pouring  year  after  year  its  Hood  of  wealth  into  the  business 
world.  Worked  for  more  than  fifty  years  it  shows  no  sign  of 
exhaustion  ; on  the  contrary,  its  annual  output  continually 
swells  in  volume. 

“Three  hills  of  ore,  three  hundred  feet  high,  are  ranged  in  a 
line  a mile  long  and  a third  of  a mile  wide.  Walls  of  solid  ore 
So  feet  in  vertical  height  are  stoped  down  by  dynamite,  and 
tlie  fragments  broken  up  to  portable  sizes  are  loaded  in  cars 
and  distributed  to  the  iron  furnaces  of  the  region.  A fioor  of 
the  solid  iron  ore  at  water  level  conceals  an  underlying  ore 
mass,  into  which  test  holes  have  been  bored  varying  in  depth 
from  50  to  300  feet.  A great  volcanic  trap-dike,  like  tlie  half 
of  a cup,  supports  the  ore  mass  at  its  northern  edge,  and  has 
been  proved  by  some  of  the  bore  holes  to  be  its  fioor.  Along 
the  southern  edge  runs  one  of  tlie  few  great  faults  of  the  State 
limiting  the  ore  mass  on  that  side.  Against  this  fault  descends 
(northward)  at  a gentle  slope  the  Mesozoic  beds  of  northern 
Lancaster,  their  sheared  off  edges  making  the  southern  side  of 
the  cup  which  holds  the  ore  mass. 

“It  is  this  unusual  occurrence  of  Mesozoic  red  sandstone 
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faulted  against  the  limestone  formation  of  the  Great  Valley 
with  an  outburst  of  ancient  lava  rising  through  the  crack  thus 
produced  and  making  its  way  sidewise  between  the  limestone 
strata,  lifting  them  and  holding  them  isolated,  as  in  a vat  in  a 
chemical  laboratory, — it  is  this  unusual  combination  of  circum- 
stances which  has  given  its  unique  character  to  the  Cornwall 
iron-mine.  The  mine  has  been  a ))uz/le  to  geologists  ; and  a 
satisfactory  e.Nplanation  of  it  has  only  been  recently  obtained 
by  a laborious  research  upon  the  ground. 

“It  is  now  made  evident  that  the  whole  ore  mass  was  origi- 
nally a set  of  lime-shale  strata  belonging  to  the  very  top  of 
Formation  No.  II,  which  we  may  call  the  passage  beds  be- 
tween No.  II  and  No.  III.  These  beds  held  between  the  two 
walls  of  Trap  and  Trias,  have  been  attacked  by  hot  acid  waters 
flowing  into  them,  dissolving  away  the  carbonates  of  lime  and 
magnesia,  and  leaving  behind  in  a concentrated  mass  the  in- 
soluble silicates  and  hydrated  peroxide  of  iron,  converted  much 
of  it  into  magnetic  o.xide. 

“The  wdiole  mass  of  ore  is  distinctly  stratified,  and  shows 
the  process  of  concentration.  The  original  insoluble  matters 
in  the  lime-shale  still  remain  in  the  ore.  The  stratification  of 
the  ore  mass  is  perfectly  regular,  but  almost  unchanged  white 
crystalline  limestone  beds  lie  interstratified  in  the  midst  of  it, 
showing  that  some  of  the  original  strata  had  a mineral  compo- 
sition not  susceptable  to  a change  into  ore.  These  limesLones 
lie  in  their  original  jflaces  among  the  other  strata  which  have 
been  changed  into  ore.  But  they  have  been  subjected  to 
merely  enough  change  to  convert  them  into  an  inferior  kind  of 
marble.  The  rest  of  the  ore  strata  were  first  no  doubt  charged 
with  hydrated  jiero.xide  of  iron  (brown  hematite):  but  the 
change  went  on  one  step  fnrtlier  ; tlic  water  was  driven  off, 
and  tlie  oxide  of  iron  was  crystallized  into  magnetic  iron  ore, 
still  retaining  all  the  impurities  of  the  original  lime-shale  beds."'' 

• 111  llic  cliii|il('r  n'rrn  iii”  Id  1 lii- iime'id’l  ic  limonili's  of  DiUsImi Vdi  U Cdiiiily, 
I’ll.,  wliirli  lire  simil.ii  in  cli.ii  iiclcr  In  Cm  iiwiill  nrr.  I’mf.  Li  slnv  Ini  lticl  stiitcs  Hint 
“They  have  all  liccn  rliani.'1-il  finm  llir  cdinlil ion  n(  a liyilioii'i  |ll•^d.\ iilc  to  Unit  ol  an 
nnyilroii'!  .sosiinioxido  liy  l he  lioat  of  tlio  iliUcs.  Ilmv  far  tin-  ti  a|>  lia-*  inlnxlno'il  iron 
(willi  ro|i|iori  from  lirlo'w.  or  iiow  far  tlio  aclion  of  fin-  traplias  lun  ii  liniitcil  to  so^rr- 
iialini;  I lio  iron  ilislrilniloil  in  1 1 in  snilininiitai  v stratai.  naiiiiol  bn  ilomnatinallv  statnd. 
Tlin  )ii  iinn  fani  is.  Unit  I lin  rnfrion  of  I linsn  ininns  is  a bnll  of  noinitry  oovni  nil  iio«  , or 
onnn  novnrnd,  by  llin  Trias  formation . I bn  sjinnial  (bnl  iiol  n\nbisivnl  rny'ion  of  tra|i 
onlllous.'' 
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“The  remarkable  features  of  this  ore  mass  are  : First,  the 

quantity  of  sulphur  which  it  contains  ; and  secondly,  the  uni- 
versal distribution  of  a small  percentage  of  copper  through  the 
whole  mass  of  ore  ; and  its  concentration  into  strings  and 
plates  of  native  copper  only  in  the  upper  part  of  the  mass  where 
attempts  were  made  at  one  time  to  obtain  it  in  sufficient  quan- 
tities to  make  it  marketable  ; but  the  richest  pockets  of  it  at 
the  top  of  the  hill  were  soon  exhausted,  and  none  others  ha\  e 
been  met  with  lower  down.’’ 

In  a paper  read  February  i8,  iS86,  at  the  Pittsburg  meeting 
of  the  American  Institute  of  Mining  FIngineers,  by  Mr.  E.  V. 
(ITnvilliers,  of  Philadelphia,  who  had  been  in  charge  of  the 
State  Geological  Survey  of  the  Cornwall  Ore  Mines,  is  given  a 
very  interesting  and  scientific  de.scription , illustrated  with 
maps  and  sectional  views.  It  is  also  accompanied  by  a ipho- 
tographic  plate  of  a model  of  the  Ore  Hills  made  by  .Mr.  Am- 
brose E.  Lehman,  C.  E.,  (a  former  Lebanonian  and  a member 
of  our  Society).  This  model  was  very  ingeniously  constructed 
b}'  Mr.  Lehman  from  surveys  made  by  Mr.  W.  F.  Shunk  and 
Mr.  d'Invilliers,  and  is  composed  of  a series  of  layers  of  card- 
board, each  layer  representing  one  ten-foot  contour-curve  line. 
Mr.  Lehman,  who  also  constructed  Topograpihical  models  of 
the  Cumberland  \’alley  and  of  the  Gettysburg  Battle  P'ield, 
(which  by  the  way  are  very  artistic  and  unique),  read  a very 
interesting  paper  at  the  Halifax  meeting  of  the  A.  1.  M.  E in 
September,  1885,  on  the  construction  of  these  Topographical 
models,  and  to  him  musi  be  given  the  credit  of  having  been 
one  of  the  pioneers  in  the  construction  of  relief  maps  now  in 
general  use  in  this  country.  In  referring  to  the  location  and 
the  stratification  of  the  ore  deposit  as  well  as  to  its  original 
formation  Mr.  d'Invilliers  says  ; 

“The  situation  of  the  ore-mass  in  the  great  limestone  valley 
and  surrounded  on  three  sides  by  a formation  of  lime-shale  (to 
be  described  further  on ) would  render  it  probable  that  it  was 
originally  a formation  of  lime-shales  containing  more  or  less 
magnesia,  silica,  alumina  and  iron  pyrites.  This  probabilit)^ 
is  increased  bv  the  laminated  stratification,  and  is  made  fairly 
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certain  I)v  the  fact  tliat  a considerable  tliickness  of  irnchanged 
linie-sliale  layers,  passing  upward  into  solid  beds  of  bard  lime- 
stone, blue,  white  and  semi-crystalline,  is  e.xposed  along  the 
southern  side  of  Middle  Hill,  in  the  body  of  the  ore- mass, 
which  has  been  mined  on  both  sides  of  them,  beneath  and 
above  them.  These  unchanged  lime-shale  beds  are  seen  at  one 
place  resting  upon  the  ore  ; and  at  anotlier  place  the  limestone 
beds  dip  under  tlie  ore  layers  at  tlie  same  angle,  changing  grad- 
ually, l)oth  longitudinally  and  vertically,  into  ore."'' 

“In  addition  to  these  facts,  there  occurs  on  the  650'  terrace 
the  remarkable  exposure  of  sandstone  and  conglomerate  al- 
ready referred  to,  which  must  be  regarded  as  interstratified 
with  the  ore-mass.  This  rock  extends  through  a range  of  10 
feet  of  the  ore  vertically,  loo  feet  long  and  20  feet  wide,  lint 
so  far,  it  has  not  been  met  with  elsewhere  in  the  mine.  It 
must  be  a part  of  the  original  stratification  of  the  ore-mass,  for 
fully  50  feet  of  the  ore  have  been  quarried  from  its  surface. 
Two  of  these  blocks  still  stick  up  out  of  the  wide  terrace, 
awaiting  the  westward  advance  of  mining  develoinnent  to  dis- 
lodge them.  They  could  get  into  the  ore-deposit  in  no  known 
way,  and  no  rocks  in  the  neighborhood  bear  any  resemblance 
to  them . 

“If,  as  lias  been  suggested  by  Prof.  Lesley,  a resemblance 
can  be  established  between  these  rocks  and  similar  isolated 
masses  found  in  some  of  the  large  brown-hematite  mines  of  the 
State,  it  would  be  so  much  in  evidence,  that,  however  formed 
at  fust,  ‘the  Cornwall  magnetic  iron- mass  is  as  sedimentary  a 
formation  as  the  lirown-hematite  ore-masses  in  other  parts  of 
the  State,  and  that  it  was  like  them,  a formation  of  magnesian 
limestone  beds,  some  thick  and  hard,  others  very  thin,  lami- 
nated, soft,  and  easily  acted  upon  by  water.'  Pro.C  Lesley 
moreover  remarks,  that  the  magnetic  (piality  of  the  Cornwall 
ore  does  not  invalidate  such  a conclusion  : for  I)r.  Genth  found 


‘ • In  llir  [’oniwnll  »n'r  1’.  m!;  munbri'  of  Irst  ho]c.<.  l>y  lurims 

of  a I )ianii)iHl  1 M'ill,  aboui  r.oiM'i'i‘t  li  ol  I ho  M i<hlh'  ami  < f ra'^sy  1 1 ili'<  a ml  main  t lu* 
ml  ,sa  ihIsi  nut' forma  I ion  at  a \aiyiM,u:  tloplh  ftmml  a hotly  of  i al  ilit'tl  limo- 
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minute  crystals  of  magnetic  iron  ore  in  the  limonites  of  Centre 
county.  He  also  found  that  some  of  the  limonites  had  parted 
with  a portion  of  their  water  of  h3Tlration.  Both  of  these  facts 
indicate  a beginning  of  a cliange  of  the  brown-hematite  ore 
bodies  from  their  condition  of  hydrated  peroxide  (limonite) 
toward  that  condition  of  anhydrous  sesquioxide  (magnetite)  to 
which  we  find  the  whole  bod\-  of  the  Cornwall  ore  to  have  been 
already  brought. 

“Beds  of  bluish-white  limestone,  some  of  them  a fair  white 
marble,  crop  at  several  places  in  the  mine,  in  knobs  and  ridges, 
in  sucli  a way  as  to  show  that  they  are  regularly  interstrati fied 
with  the  ore-mass,  left  in  an  unchanged  condition,  while  the 
ore  has  been  mined  away  around  them.  And  this  is  one  of  the 
strongest  proofs  of  the  original  stratification  of  the  whole 
deposit. 

“In  te.xture  and  color  they  resemble  the  limestone  of  the 
Lebanon  \'alley  quarries,  and  the  thin  lime-shale  beds  in  the 
railroad  cuts  north  of  Cornwall.  Tliey  must  belong  to  the 
sreat  limestone  formation  No.  II,  of  the  vallev,  or  to  the  traus- 
ition  lavers  between  the  Siluro-Cambrian  limestone  and  the 
overlying  Hudson  river  slates.  No.  III.” 

Relative  to  the  magnetic  qualities  of  the  Cornwall  ore,  Mr. 
d'lm'illiers  further  states  ; 

“It  ma}'  be  safelv  concluded,  that  the  Cornwall  ore  deposit 
lias  experienced  three  stages  of  development  ; being  originally 
a formation  of  ( p\'ritiferous  ) lime-shales  ; then  a great  brown- 
hematite  formation  ; and  finally  a magnetic  ore  deposit  always 
retaining  its  original  place  and  general  stratification,  but  be- 
coming consolidated  by  the  loss  of  most  of  its  lime  and  mag- 
nesia, all  of  its  water  of  crystalli/.ation,  and  part  of  its  oxygen, 
and  greatlv  reduced  in  bulk,  without  the  loss  of  its  original 
grains  of  sand  (such  as  are  verv  visible  in  the  brown-hematite 
ores,  and  with  a concentration  of  its  percentage  of  iron. 

“What  the  original  percentage  of  iron  was,  is  open  to  con- 
jecture. In  some  brown-hematite  mines  the  beds  change  to 
carbonate  of  iron  below  the  drainage-level : in  others,  es- 

pecially the  pipe  ores  of  the  Nittany  Valley  in  Central  Penn- 
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sylvailia,  I have  seen  cores  of  sulpliuret  of  iron  left  nnchanged 
in  the  centre  of  tlie  liinonite  masses.  It  is,  however,  difficult 
to  ascribe  tlie  production  of  tlie  Cornwall  magnetic  ore-mass 
to  the  dissolving  action  of  cool  running  water'  on  the  lime- 
shales,  which  is  all  that  is  re(iuired  to  produce  tlie  l:>rown-hem- 
atite  deposits. 

“But  at  Cornwall,  W'lieatfield,  Reading,  Boyertown,  and 
Dillsburg,  the  five  chief  localities  in  rennsylvanta  where  this 
cliaracter  of  ore  lias  been  found,  traii-dikes  are  alwavs  inesent 
in  the  general  border  range  of  the  Meso/oic  formation.  It  is 
quite  possible  therefore  to  account  fur  the  magnetic  stage  of 
development  in  these  ores  by  the  resulting  action  of  lieat,  either 
direct  through  the  lava  of  tlie  trap-dikes,  or  indirectly  by  the 
agency  of  boiling  spring  waters.  ' 

The  chemical  constitution  of  the  Cornwall  ore  is  variable  in 
the  different  strata.  The  heavier  commercial  ore  containing 
as  much  as  65  per  cent,  of  metallic  iron,  with  a gangue  com- 
posed of  about  4 per  cent,  of  silica  and  2'j  per  cent,  of  bases, 
consisting  of  lime,  magnesia  and  alnmina,  while  other  com- 
mercial ore  runs  as  low  as  45  ]ier  cent,  of  iron,  with  from  20 
to  25  per  cent,  of  silica  and  from  15  to  20  per  cent,  of  bases  ; — 
a fair  average  of  the  ore  producing  about  4S  per  cent,  of  me- 
tallic iron  in  the  blast  furnace. 

Sulphur,  copper  and  phosphorous  are  all  constant  but  vari- 
able constituents  of  Cornwall  ore  : — the  sulphur  being  in  the 
form  of  pyrites, — the  average  run  of  mine  containing  from  2 
to  ,4  per  cent.  This  entails  the  additional  expense  of  calcining 
or  roasting  the  ore  in  kilns  especially  constructed  for  that  pur- 
pose,— by  which  process,  the  sulphur  in  the  ore  is  reduced  to 
from  0.5  to  o.S  of  one  per  cent,  before  being  smelted  in  the 
blast  furnace. 

As  before  stated,  the  copper  in  the  ore  occurs  in  incipally  in 
the  form  of  pyrites,  although  it  is  occasionally  found  in  the 
form  of  carbonates,  and  red  oxide,  and  will  average  from  0.4 
to  0.5  of  one  per  cent,  in  the  run  of  the  mine. 

Bhosphorous  varies  from  .007  to  .025  of  one  percent.,  and 
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is  sufficiently  low,  to  make  Cornwall  iron  both  available  and 
desirable  for  making  Bessemer  Steel. 

At  the  office  of  tlie  Ore  Bank  Company,  there  are  six  blocks 
of  cubes  of  ore,  embracing  four  different  grades,  dressed  to 
measure  a cubic  foot  each,  but  as  they  are  not  perfectly  homo- 
genous, their  weight  and  the  percentage  of  iron  contained  in 
them  are  not  proportionable. 

The  following  shows  the  grade  and  weight  of  each  cube,  to- 
gether with  its  percentage  of  iron,  viz  : 

Xo.  I,  ist  grade,  weighs  224  lbs,  contains  62  percent,  iron. 

“ 2,  2nd  “ “ 257  “ 

“ 3-  “ “ “ 257  “ 

“ 4,  3rd  “ ■'  22S  “ 

“ 5.  “ “ “ 241  “ 

6,  4th  “ “ 199  “ 

This  grading,  which  was  made  for  the  purpose  of  classifying 
the  analysis,  does  not  represent  the  grading  by  whicli  the  ore 
is  sold,  as  that  is  only  divided  into  two  grades,  without  refer- 
ence to  any  fixed  unit  of  value. 

The  following  is  an  analvsis  of  the  average  run  of  the  mine, 
viz  ; 


Metallic  Iron, 

- 

- 

48.00  per  cent 

Copper, 

- 

- 

0.50  '■ 

Manganese. 

- 

- 

0. 10  “ 

Silica, 

- 

- 

12.50  “ 

Lime, 

- 

- 

3-50  “ “ 

.Magnesia, 

- 

- 

6.00  “ 

Alumina, 

- 

- 

3.00  “ “ 

Sulphur, 

- 

- 

2.00  “ “ 

Phosphorous, 

- 

- 

0.006  “ “ 

Under  the  agreement  of  17S7,  up  to  the  year  1849,  the 
joint  owners  each  mined  the  ore  as  best  suited  liis  purpose. 

Different  mine-holes  or  openings  on  the  ore  hills  were  occu- 
pied and  worked  by  the  several  owners,  without  disturbing 
each  other,  and  frequently,  mine-holes  or  openings  were  e.x- 
changed  by  master  miners  for  mutual  convenience. 

The  quantity  of  ore  mined,  however,  was  comparatively 
small,  as  it  was  only  used  by  about  half  a dozen  charcoal  fur- 


^ _ (I  ( ( 

,■>0 

44  “ " 

42  “ “ 

-.1  “ “ 
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naces  belonging  to  tlie  several  owners  of  the  mines,  and  no  ac- 
counting to  each  otlier  for  the  ore  mined  and  taken  away,  was 
required. 

The  building  of  the  Lebanon  Furnaces  in  1846-7,  which  used 
anthracite  coal  for  fuel,  as  well  as  the  building  of  other  anthra- 
cite furnaces  on  the  Schuylkill  and  the  Susquehanna,  rivers  and 
at  Cornwall,  a few  years  later,  greatly  increased  the  demand 
for  ore,  and  as  there  were  no  restrictions  on  its  sale,  each  indi- 
, vidual  owner  sold  as  much  as  he  chose,  and  at  whatever  prices 
were  obtainable,  without  accounting  to  the  other  joint  owners. 

On  the  3otli  day  of  March,  184S,  however,  an  agreement  was 
entered  into  by  the  principal  owners  of  the  ore  banks,  in  which 
they  agreed  to  account  to  each  other  for  all  ore  taken  by  them 
respectively. 

This  agreement  was  not  adhered  to,  and  its  violation  resulted 
in  a lengthy  and  almo.^t  interminable  Suit  in  Kquity,  tliat  was 
begun  in  1851,  and  was  only  ended  in  i86q. 

It  was  a battle  of  giants  among  the  legal  fraternity,  and  all 
who  took  part  have  since  passed  to  “the  great  beyond.’' 

The  local  attorneys  engaged  were  Messrs.  John  Weidiuan, 

Levi  Kline,  John  \V.  Ulrich,  Amos  R.  IJoughter,  and  Josiah 
Funck. 

Among  the  others,  (some  of  whom  had  a National  reputa-  } 

tion),  were  James  L.  Reynolds  and  Clement  B.  Penrose,  of 
Lancaster:  Jeremiah  S.  Black,  of  York  ; John  C.  Kunkel  and  1' 

John  H.  Briggs,  of  Harrisburg  : FTancis  \Y.  Hughes,  of  Potts- 
ville  : William  Strong,  of  Reading,  afterwards  a Justice  of  the 
U.  S.  Supreme  Court  ; and  Messrs.  R.  C.  McMurtrie,  George 
M.  Wharton,  George  W.  Biddle,  and  li.  Spencer  Miller,  of 
Philadelpliia. 

Tliis  suit  resulted  in  the  formation  of  the  “Cornwall  Ore 
Bank  Company,”  on  the  first  day  of  February,  1864,  which 
{.  has  assumed  and  controls  all  mining  operations,  (c.xcept  for 
Robesonia  Iron  Co.  ),  as  well  as  full  accountability  to  tlie  joint 
owners,  through  their  General  Superintendent  of  Mines,  wliich 
position  is  ably  filled  by  Mr.  J.  Taylor  Boyd,  who  has  been  the 
I General  Su])erintendent  since  the  formation  of  the  company. 
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It  is  impossible  to  state  the  correct  amount  of  ore  already 
mined  and  taken  away,  as  no  record  of  mining  operations  from 
the  time  of  the  discovery  of  tlie  mines,  up  to  tlie  3'ear  1S48,  are 
obtainable,  and  it  is  doubtful  if  an}"  accounts  were  kept,  out- 
side of  the  Blast  Book  records  of  the  different  furnaces  using 
the  ore,  and  many  of  these  have  l)een  lost  and  destroyed. 

The  cpiantity  can  however  be  gotten  at  approximately,  by 
considering  the  number  of  furnaces  supplied  from  time  to  time, 
and  charging  each  with  using  2,000  tons  per  annum,  ( which  is 
a liberal  allowance),  and  dividing  the  time  into  two  periods, 
from  1742  to  1790,  and  from  1790  to  184S, — after  which  time 
complete  records  have  been  kept. 


Cornwall  F'urnace  used  from 

1 742  to 

1790,  48  yrs. 

96,000  tons 

Fllizabeth  “ 

1750  “ 

■ ‘ 40  “ 

80,000  “ 

Alt.  Hope  “ “ “ 

1785 

“ 5 “ 

10,000  “ 

Total, 

- 

- 

186,000  tons 

[Cornwall  F'urnace  used  from 

I 790  to 

1848,  58  vrs. 

1 16,000  tons 

Elizabeth  “ “ " 

1 ( ( ( 

( i i ( (1 

116,000  “ 

IColebrook  “ 

1791  “ 

( ( _ _ ( < 
c>  / 

114,000  “ 

'Mt.  Hope  “ 

1790  “ 

1 803,  13  “ 

26,000  “ 

( ( t ( ( ( n a 

1821  “ 

1848,27  “ 

54,000  “ 

Reading 

1794  “ 

“ 54  “ 

108,000  “ 

Alt.  A'ernon  “ “ 

i8o[  “ 

1814,  13  “ 

26,000  “ 

“ “ “ “ ‘‘ 

1844“ 

1848,  4 “ 

8,000  “ 

Alanada 

1837  “ 

“ [[  “ 

22,000  “ 

Total, 

- 

- 

590,000  tons 

(Quantity  of  Ore  mined  from  1848,  to  the  forma- 
tion of  The  Cornwall  Ore  Bank  Company, 

February  i,  1864,  - - - 1,524,908  tons 

Quantity  of  Ore  mined  from  February  i,  1864, 

to  January  i,  1900,  - - - 13,281,263  “ 
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186.000  tons 

590.000  “ 
[,524,908  “ 

13,281,263  “ 


Grand  Total, 


(Quantity  of  Ore  mined  prior  to  1790, 
Ouantit}'  of  Ore  mined  from  1790  to  1848, 
Quantity  of  Ore  mined  from  1848  to  1864, 
Quantity  of  Ore  mined  from  1864  to  1900, 


15,582,171  tons 


